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(A) Translate this text PROBLEM TO BE SOLVED: To simultaneously detect 
genetic rearrangements of multiple loci when detecting chromosome abnormality. 
; SOLUTION: In situ hybridization is carried out by using a high complexity 
nucleic acid probes comprising a mixture of labeled heterogeneous nucleic 
fragments which are complementary to loci of target chromosomes in a region 
containing suspicious genetic rearrangements to detect contiguous gene 
syndromes. The nucleic acid probes comprise sequences which are substantially 
homologous to nucleic sequence exhibiting characteristics of a plurality of 
components of a contiguous gene syndromes. Acute lymphoblastic leukemia 
(ALL), chronic myelogenous leukemia (CML) and Down syndrome are detected 
as suspicious genetic abnormalities. ; COPYRIGHT: (C)2003, JPO 
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A>f 7'U ?4 3 vro-y<03Sfflfc« LTSHtt 
[0 063] rn-^ii. DNA^»xyK3?^l^T- 

St^^rf r f«J ^("sticky" end) i3ttif+«I9r«(s 
taggered cut) £^£4IJ«^3 1/ ^ i/ 3 > 

izh7>x7x?hzii& 9 mz. <7?-i$m^Efa 
ztiz* mm$iFr<7)&*mz&^x . ^ikLtzxvy 

*V?9UT~# III. 4fcl4T4 DNA#U^7— fe'T 
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turn, ftfmmmtit. 7v--y?<??-frt>7° 
xi-yum® 9 itirrtmbizm v <o t N tfflRx y j< 
)f^r- KtifDNA*. # 

->xmX2tlfc# y h^^-SfsDNA^ft 

i£&2M yy h 7'y ^>f Hf-x 3 yyvhziMp 
rotocol) SrfflV^T . ^ vf 7*11 -t£— j/ 3 >7°o— 7'£ 

[0064] -S£g7°n-7'&-OM&#«. 9 n- 

MDNA^7°n-7^S$tl^^ f7>Ktffl»n 
SOT. IELl^^»iTW^<^-fe^y 

[00 6 5] ZCD£ott&<7)imm% <U»Ufe£ 
T'&6 0 3?*L<I2. M^iit'^f-y^Cbiotinylati 

[0066] 

iffi\0>ti?m&£tfmm] *^ B lli, 7D«-7«i 
mti><r)X'&&. InflB^h^O. f&fc&ffiW&rn- 
ii. ^>T7'U^>f^-^3y»^ l l^SP|fK:ii^-Cii 

B|^7n-7'll 7U r-f 

3 yfi«£. T-n-^n^^^-y^aoafflt; 

[0067] J: *rn-7V5Kto6*ifcfig7j 



12, WttJOU^yri/^i/r ^EWtS. 7n- 
^nyru^^r-f ^JtUnti. SW^i^caM 7*11 

7^/77>H S^Tvl^ t>/S ^ ^MtH&W 7' U ^ 

ifc. u*t, ixit. mmm. 

C^Xo^v^yy^yY^i-Mzm-h^yVy 

[0068] z\^m, m%<7)?yyu*zsT4®mx 

&50,0(XK-;*<50 ktyfr^^-Xfy^&ya- 
7iflftHZtLX^Z. ^J;3&ft»7 0 n--:m. 3 

^ofrtti. 4 > v y *7 >\4 7'u y^f -t'-^ 3 y W£ 

[0069] *^«rn-7**fflt^^fMW<^>$fe 
•fete. «*ftffifc±-&-ffc^WSfefefcl4»tS=fl:-?TV^ 

[0070] J: ^-77°n-7- 

*«BJ<0fi»«, flW3^*ffifcJ:4 

-&mw^T4 yytmu^K m^mmtm^ti 
xm:G&vb&. &m±.ttd^'&kmxfo& ; t 

^m^xnxim^Khm^^m^n<m^z 
-3<mmitmix. mmmz&uxMmfo-t 

[007 1 ]$ «eS-BB^)*fe<M« (Mxtf 

*bhtih 0 ^mmzxmmmmmmt. mxmm 
n&m&mK. aft^mzx ^xmm-th z t 

tfX'Z-f. Z <D-fc*b®m<7)% Vyffflfttz X -o 
xwsrt&z\t%>x**t:\^\ *mfryttt%&wz 
itiiw^am^ c\mzwlx, ifefe/^ 

-y<?m&. ?yh?xh. 
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[0072] *aj«ti. ^fcifi&PBE^I^aSiOfcto 

tco±5izix®&isti%mmmfc?miv\ 
\ts fttt«ttejfli«(cML) ^ifFfcffcfc-?»^ie^- 

BCR-ABL-Sr^tftSSEJifCft*, 
[0073] ««ttHJfll^(CML)ii, ««« 

tt*BCRfcitfffiL<0»£fc J: ~>Xm&Vt>tL& . i <0 
t(9;22)(q34;qll)£^ M 
®^Wfc&#<07 >r 7f^7 4 T^&^ (Phi ) 

£»1^->#tfrifc«tf U * 9— fe*«RJE(PCR) £ffl 
l^M^jtfcT^mRNAcM yt'hnJMgtioT^aJ 

[0074] Bj^^ SfefettlSS. J: *m£Wfc:tt3a 

«, 

[00 75] 

mt& hcox\ mp^->\&¥JMzfrtz~>xm/ 

WWtcfcwc r^^^j tcmmz raw 

mm>wmzM. ^m^m^mzif^^m^>mm^zm 
irti&is&. mziimMLfa<?)iMmzmfrii&i% 
£\ tfd&ysMzhtz&mLizm>ti&%&izh, 

e^dna^ 7? v-\t#mntiMTn-70>teh 



[0076] iiffi^^t-WI^S r^n 

v^te rjtefMWH^r/SU-j fcfcfcW. [E 
g. ,Van Dilla et al., I" Human Chromosome-Specific DN 
A Libraries: Construction and Availabilityj ,Biote 
chnolog yi 4:537U9S6),] • l^W^ 

ftfc<9&ffi^ttl^£tffi^JWW ?M -b'- v a y 
H (repetitive sequenses) ItZ&^tlh i/> ? 7l/3t° 

^mz^^fxx^h. 

[0077] rsfe^raij fcfcfcitS r ^ 

[0078] ^M^fclvcTa-Tte. SffflM; 

*tt*'vf ry ^ 3 v^itefi-c* *=&bwtto 

*WisKU>7-Hf«[RJE (PCR) 

Jftfl^tLS Tn-7*£ J: I, A>f 7- U ^ -b- a/ a vt« 

7nv*yym&\,z^xm^z-w&?h* 

[0079] *mttzfoZ 2 4fc(i^^£Ui^)S»7 , n 

^^TW»tc^^r ry nxztiz i . mm- 
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s^tmti. ^£ft&^^-y<o^£fcvvts& 

n-^Slllfefe^A>r!£^-f4«^. <Tft£>2 

[0080] «»{C;b^T r^s^j ^§^1 
H^rn-/ (bound probe) &^tt 

[0 0 8 1 3 «W^^T r^fej (staining) £fc 
(painting) 3r«Wli. *Mt:^S7'D- 

JE£ft&<, r ^fej ifcli fcjgtfc&Sfu 

& msmm<m&> w - >mu imiz x^xmt 

&*FSr#P;M t'y^ (karotyping methods) 0)Zt% 

[0 08 2]«tt:iJ^t r^^^dfyf 
-f j (high complexity) S^tte. Tn-^IIJT 0 
n-rttiJtS^flfflfflEM^-XfcLT 50,000 

(sokb) ttziittim^ momttzimiomtx^ 

7tt50kbJ,;JUb lOO.OOOdOOkbJJJLh. 200,000 (200kb)Ii( 
±, 50O f 00O(500kb)J2Ui. 1007J (lMbm_t. 2MbULL 1 
00Hbja±. 500MbiilL lOttELt. 3£JCtt»10«fcU: 



[0083] 3W8HWt:fcv^ raxri/^f yf^j^: 

yf - 4 <nizft<nW&£$t-oTfeWfetlh , [Brittens e 
t al., Methods of Engymol. ,29:363(1974) ] . ffi&ziy 

[Canter and Schlmmel.Biophsical Chemistry: Part 1 1 
I: The Behaviorof Biological Macromolecules.at 1228 
-1230 (Freeman and Co. 1980)] 0 

y 3 yWf^T^ft^^tc ; vf 7*U ^ a 
Vig®tfe^4|fcWSS«iH-5 <T iflPKS ft h . {gg 

Wft(i±i7ct^rS>^o. *fiflfc. affi»40kb3&>6» 
100kb^6^J«^T\ ^(c|£ft^&>^>;U 

«ic&ai£ft£ J: "9 *,#<^yyA^jt^Fffi*ffl^ 

-f. ^ru-^r^ayyv^iy'rUzmm-h. 
[0085] JtiBU^J: -5 Kl, W^/N-f 7 »J ^ -b- 
y 3 >fflS~c\&. ysJ>nz&ft& ^ W V #4 y h Sr 
HWi: tfet540kb^i?>100kb^rn-7' (fffifcf 1 4fc 
>y K<7)7°n-7y >^-ht^7l) T'flB^ 

h« miif. ^100kb^$Effl^3>7V^ri/r^{«^ 

«M^mi:A>f 7' u -b-^ 3 y^tmt 
h„ >m&<n-iimzwtok L^7°n-7^^a« 

jSWflfiffl*a^fcLfca^fc«3:li5r-5T1WSii. -ft 
&$&m ttttti ^l»t:fpS^iM^y 

-xtca#^^^ft^> 0 

[0086] yyA««fttfciwe««, w^tf^uftfe 
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ffl&t h fMZCDft.<£g?fo h . mtt h -b ? x a y V. 

^M^r^^MbOTn-T* nyru^r-f'C-Hfr 
rfc^^MLTV^ 04HU, #;200MbcODNA£ 

#t?t ^»tefl^^s*^Kb<arn-7o>M 7" 

ffi«<Og*<0;vf r>f -fe'-S^g yBICO^r (gaps) 
flfSflBftSfl*. 04B*>J;tX04Fte. 

Jtetitf±04BfcJ:t^4Ffc^,kdfc:, 04H 
[0 0 87] 3y7U*isT4%-Hfr%%&£fto<?)fc 

7*i> ^ -tr-y a y<nwAiih*jt 
Tm&mMm^ttz&^TixmTn^, rn-r 

M^«»*i&<, nunc, rmirn-r^ffiffl^ 

#f £ L < . -lixtc J: 0 l^ffiJiJ^fraiWaiWIWtJstt 

[0088] *8Mnmw-y\i 1 ttzmm^ 
yYfrt>%&. ^Wmmz&^T-^yr'tt&Xmte. 
T*-7fcMz^ Litmm&fflfr htzhfJMZ 
fcttSRBM (reference point) b LXffig&tlh. 
mTv-7 f f&ftcOTJL7]/v7X (duplex) ti&6^ 

V ay (dimension) fctJUT, ^vf T'U^-tf— i'a V 
fil^SffiM^*ftfc«J:V*W (protocol) fthtx 

m&yri-)\>zffi&th. ^yYimm&isy-r^ 
izm&%$tcomm£x£&&mztxmiEtz>z\ t& 

X'%h. 

[0089] *»7o-7'-fMA> Ktt. ±12L 
*ifc a*> K i: limjB'J3*U H b Xfo h 0 *wm? n- 

[0090] $M^D-/^Mt^« 



te. #<0M^I»«3y7>^^T^rn-yi:7 0 - 

? u-yjt^titzmm^'^-Wt^w'mm-^ . s 

m-X%hisyy}V7.Xv V (single spots)"?****. 

r^*«^t;ti. htfc oT*i»40kb»4 1< 

moOkb^ii^^MT-^-^ 6*iS«2S£S^/U«r4 

AX^ift (YACS) t-h<F>isy7)V 4 y^-K 35-40 

S£m#7^257°7*5 K^*K£tl& 0 
(009 1 J 01 A. 01B V H1C*5,WB2A, 0 
2BJ3L >f y^-h#7i^7y-y#ny21Ate?n 
m21^fe#:-#^7-Y7'7y^t 

-fe'-v-a VfgTJti. Mfl£ft£V>yVADNA?W 7"l> 

?M -tf-v 3 J: ot^». 7° 

n-^tft'tff-yfciioT&sSSfl. CififcttiteFITC- 
Tt y'y(f luores-cein isothiocyanate avidin) i/Z X "> 
Xm&Ztltz. Sfefeflc+<O^DMAii. Wfe^«mDAPI 
(4,6-diaiidino-2-phenylindole)fciorStefeL3t. 
[0092] *^t^$il^;o-y^rjr 
m B ^W77-y (01. 02*50:1X03) . fc 
klfTyX 5 K (04 ) ^-#rtP. B^Alifefe* (YAC 

s) (05 ) . toxtmsfflmm (06 ) 

&-mjk-?m xxsikm&ikcDtzM&gizi yru^ 
t-4 m-ycomxfoho 

[0093] ? ; i*<nfohmz&tfhumin\i. ^> 

y?)ViV-\ $tz\$ r^ftj eo^-ftifrlzjffiX'Z 

WlltHt^A^ 7*11 7 3{W&» 

[0094] r.>y^3t-|g||j ^tfjfcfc 

urfiqtt hz\b xh h o r ^ > 3 t-se^j j \t 
mmnz&ux rimmm* btxh^htLX^ 
r^i^ijjti, ?;Mzmh\Atmm®m\ 
<nvytt-k^%^\><F>m--&$hb\^z\bxh 

yrt-iz-wHzmvxLx m z\ b xh 

0. Z\K\z£^ffi%Zixh>s4yvy4*£-*say0>fr 
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^ijj (shared repetitive sequence) lijr J AcoMffl 

&£v £ %wmmmz&uxu<^frn-3v-£ 

[0096] BLm^teHgfaySMZ&W&vfo^r 
)Va t -0«C£ t * . 3 t°-<0« 2 HR107T* *C 
BWT#. -ec04»T'K^DNAOAlu7T5 (Alu fami 

iy) \*m<mmfc$\^<?mm%h<7)?bh. k 

Ucr)a\Z-\$7 7X9-%ti (clustered). ttzte? J 
kfrt>4 yjxn-X^tih (interspersed), WMMi. 

ysu*. mm&m&focomjmco&<t l z£ti%jm 

&£V2m<0? s ST&&& (VNTRs) tfctt&li 
t^mWSn%m:9"y^-^h. [Nakamura et a 
1. Science, 235 :1616(1987)] ; R«%tiS^^Sfefe#: 
^MSftT^v^ £«%(iBardoni 
^, Cytogenet. Cell Genet., 46:575 (1987)^ 

[0097] Wf^Ut, Kffl25>J (repetitive 
sequences) . SfSIS^J ( repeatedsequences ) 

[0098] ^^tlSe^J (Shared repetitive sequen 
ces) \i9?X?-&tl\5.4 yfXrt-XZtlt. ?7 
X9 — ZtlfzfxlMm (Clustered repetitive sequenc 
es) It^yT-AK^ty (tandem repeats) &i£tf<, ?>T 

tzumm i ttzimm^-mmmiz^m^iitz^ 

<r)97X?-ZhtzU&M±. mLik<7)m-kZ%y? 

to&mz. mm^titzmmm^cor^-^^mmm^ 
mz®£i-$>c\t(,zmmix ^mmm-i %h$m<r> 

[00 99] *»^(Zff£IMf|c-1«m9ftfitt, 



I/O**. Lj&»U8h&«4k l4Bc7)rn-7^rt^T 

u-7i,z&^T^ mizv-mm-mwm [Nak 

amura et al.,and Bardoni et al.,supral] ^IsJ^^n 

coioo] ysj^mmmmizmmmmmK. 
Mim^mmtzmmmmtfru-rwz 

+ftmmMt2ii&frztih<7)ftmv&+Mz&2 

n— ytf>7*-;l/£-£tf7*n— rtJ:^vf r/y^vf-tf- 
ffil=t«JK3 e-RftiE&J a4 7" U ? W X L fcBrtf£ 
tr-^fliE»*^€^^^oJ: 3£E?iJ*yw 7" 
[oioi] ^BBtfisasrn-^i yy^^ 

if. »Etf> t^ll tc^-rt^^^jJfefeftSr^o- 
i t IZ X K) 7fM£*l£DNA7 >f 7"7 U -«U 

tz^fiv (&&\,ztr>x\m%%) \,z&wx\$, m^t 
<7>mm.mkte&?xxizftfrtii 0 &7<i73o-t,z 
x 7' u ^ >r -tr- v 3 yifim^mi^x zmxt 
hz\b&x'%&tt:h\i. mmmimmnm&fawm 

tcfcv^T. Tn-7+d^T^I., 
[0102] HiHai. SW^fiO^T^^-f 7"U^W 

§ 0 LfrLW, ;<otf;WitVA(^:^gf»j 
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[0 103] TXl-7tfWi. 
yXhiW2^tzlt^ixmLX'tz } 0h o I*]4DH*I4F 

m« Co*?* y h tf'hz was t\ immmmcom&izii 
m&mmmmmmm%tmzm&zi-&tztb 

tzte%ti&.±.cr>*--irxfoz> 0 z\z\x\ mmmmmz 

m^%<^yy^h^hmm^(Dtz^z-M 
hziyhyx hhtmocot-yxfo o . w±m%&L 

mzt^xy/^m^ayhyxh&miz^L^* 
[0 1 043 m-^CJ: 0 yyA^^IWi:^ 
«H s ftti-tt'Cli*v^ @4Fti. m2l^ft##i&*j 

*mr&\ mcomcofzmm, ztLt>0mtz&& 

[0 10 5] ffitftfSfflfcfcoTtt* Klgftti^tSS 
flg^L mtifT^yr^yy^ hnm&£V/£fzte 

m&XXf/ttzteTUATZy/^z. 

&fom®tthiz&&ix^h a frfr&mm<7)&mm 

trnfommmMzmmtz y yy^m^mm^^ 
ftt&KMzmfzti. irfr&mmttimnzb z~ 
Mmfo&xvmwffiimmmhtzbi-. y/Mza 
w&&mu#. Miim4D<7)m&w-y<r)fM<7)ti 

[0106] ^mniz&mmmnyyMztt'fm 



mxhhm^. mmmmmmnm^-^zmm^ti 
[oio7] i^mmzmmmx%&mmftcofm 

WfflkmtZ r £*WS&#J (substantial propotions) 

taifffiflittj^+^Kjiav^KHT* & r t *sfl?« . m 
^mmz^zimmmxm^mm^hmm^i 

XU&imZ^X^Z, «fitt(stringency)«. A>f 

w»th z\b\,z£*) mm& z\ b tfx* z> . 

[0108] ^HJWd^^T r j (metapha 

se chromosomes) ZcZ>JcWl&. t^M^+iXf-y 

ttt^tft (premature) S£fe»:«gHStC «fc 9M£il*:3fc& 

[0109] wmmco^ 7'u -fe-s/ a ymfi* 
M&)\kt&z\bii. xwmmz&uxteb*^. 
rmsmziimftit't&z.bj fc*i/e»a*u. 
[oho] *mmz&&xm£itimiimmm 
mz¥cDftm. ttt,zmmmrmm%m{x¥coftmz& v * 

[01111 BH^SfcfcTMSSli. ^fc«4r 
[0112] «Ft3*flH«»-C^)iE»rtS«i CMLtRBt-T 

wmxz . c\tiizx mmmmmmz^uzb ^ 

Wteb.*. |5ISWSSfe#!ft«iCMLC0*&. CMLtcMil 

lUzimZhfzffllzisuXii. Tn-yimmztix , 
yyf^ /vf 7V ?A V-y B yt,z 

&rt&mi7u-7<7)m&^-yi t zmtfti$tiz> 
Ayyv-? ^w^'j^M-tr-i/3y(FisH)] . ifri 
m&w-yimwjrnisyy-jvbnmz 
n&em&x'Z . ^mBmmz^Ltzru~r 

[0 1 1 3 J *WWfc*Jft**?5'9>VIIItt. 
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(Hj8 ) <?&T(Q*-ZiZ!&mZ'fo&l&£Lt:mbP$L 

wmmrnxm**. m^-yvmisuining 

pattern present) Ji. &fi^mfttf£ t h b . Jg^T 

teg***!*, s^t. ML>w->\*m=?mm<r> 
-co?j7zmco?j7izttizwmi,zn%t> j £$> 0 m 
tif. *%mzi%&m&yn-7'<D&uzmftUcmK 
^min^ts^mm^^ ?a -tr-^ 3 y 

££W&Ztvfi:1fy&ty-y^ I^Tn-yocMUD 

#tt£^BCR-ABL££tf^^ff^VW ^ 

h vied: 9^£ti£&fe;^-y fciiOTfc:^ 

[0 114] -fe^^a VVIIl£0H6fefi?lti. SfefeA^-y 
CfcttS^ftx^/I^Tn^ 5 r < CMLco 

1 S ?ny<7)»5 (cutoff point) 0 fci" 

%<v>mcoyn-yj?£timMvz & . mi u-gi 



i)^wm,vmx%h. 
[01163 -zmfctohMmmmmmt. cml 

tr. ^tty^taM (all) ^Mtsf^ii. 

^ 3 yVIIIi7)BCRrn-r (PEM12) ^BCafe^OS'* 

ss*»fc<o:r o-^ £ c: 1 1 i 0 jiffs*.* . 

ft*^N«tc:?dS«*r4ft (aggressive neoplasm) <0£q£ 

[oi i7]*agaw. #«^>-3>viiifcrr^$ 
ixtzm&xvMMte, m^mi^-mzimm-^m 

[ 0 1 1 8 ] 3 & 

[0119] * 3 y\t*%mzm%mmi 
*fmt&bbi*iz^?hmms:ffls&tifi. *ti 

xmw <%mm&&mtii a 

[0120] 



BN 

DAPI - 

DCS - 

AAF 

EDTA - 

FACS - 

FITC - 

IB - 

NP-40 - 

PBS - 



NP-40£# o t'Xr-tf*- Mil 

4,6-xT 5 y7-2-7x-;M y K— ;u 

7;P^D-fe>fy-Th'T^ VDCS (7;U3fD-te>f VAvidan D «0 

^WtA#T^^^V-^^>f K) 

N-T-fe h^y-N-2-T-fef-;U-T 5 J 7)U*Uy 

xf u y V T S y t h 5 T -fe t— N 

yi\,*u%.A y-T?*<4T4 Y v-f-jy? 



Sigma as Nonidet P-40 (St.Louis, MO) t^WmiZX^-X%h 

lM*y%-mttmi 
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PI - 7Dty^ 7^WF 

PMSF - 7XZ/Mf/TO7t^ 

PN^ - 0.1M NaH 2 P0 4 1 0. lMNa 2 HP0 4 C7)?I^3 

WW. pH8;0.UNP-40 

mm o Pnmmm o. ozoiar ^ k 

SDS - Kf^f^7x-h 

SSC - 0.15M NaCl/0.015M NalM bWK pH7 

VNTR - "J^^yr'ARfKvariable number tandem repeat). 



[0121] 

#*4" max* ? r^mrti t~+ 

#*4tf)£ *?£L<ii:. JfiffiSiifcDNA 

[0 12 2]MU^o-->^^Hi Rteti 
Sn*V^fth.if«,»^Alltefe#(YACS>. 77^5 K s 

Uv^f'Jt 7r-y'li7A/ -fy^-^ 3 y ^ 
^-T'M. «t W£L<i£#ny4A (Charon 4Ah 
#ny21A(Charon 21AK #o>35 (Charon 35). ^oy 
40(Charon 40)£J:t/ f GEMirC&£ o #2 U*3*$ b'te 
D *? V X Y 4 (Lawr i st4) „ n U X h 5 ( Lawr i s t5 ) J: If 
sCosl£-&fr. 

coi23] ±ieucrt < . DNAtivKo^^ag*^ 

MitA'i&W^cODNA^^^f^^. IWNAOM 
[0124] 1. (entire chromosome) £>£>DN 

A 

#5&0£Sfefett(whole chromosome) <#H«g8fe**>f 

(7;^n-k>x-r;f-fMf'f K -fe;u y- 



Iftfefttifltffl^^^y-x^^StfiKJ: 94ttrc£ 

y-x-f^tiObbfflJB^^ffiT^S. [Carra 
no et al., r Measurement and Purification of Human 
Chromosomes by Flow Cytometry and Sortingj ,Proc.N 
atl Acad Sci. .Vol. 76, pp. 1382-1384 ( 1979) ] . $o 
T. t htfefett^Kfctefc b/^ 7 y|ft >vf 7*11 
7 b' *ztV yXfA^«iT'|)§ 0 [Kao, l"Somatic Ce 
11 Genetics and GeneMappingj .International Review 

of Cytology. ,Vol. 85, pp. 109-146(1983). Gusella et 
al., isolation and Localization of DNA Segments f 
rom Specif icHuman Chromosomes j .Proc. Natl. Acad. S 
ci. J Vol.77,PP.2829-2833(1980)] m&faV- 

*>V> FACS-I I (Bee ton Dickinson FACS-I I h iJ+JlV 
Xh°xX V y-^ (Coulter Epics V sorter). & 

fciijfefetty -r y^z&m^ 4^3»b w^y-^ 

[0125] DNAte^£2l£^#:^. ^Uii'V- 
Ottffi^tL^,, [Marmur, Ta Pro 
cedure for the Isolation of Deoxyribonucleic Acid 
fromMicro-Organismsj , J.Mol.Biol. ,Vol.3,pp.208-21 
8(1961) ;Maniatis et al. .Molecular Cloning: A Labor 
atory Manual (Cold Spring Harbor Laboratory, 1982) p 

p.280-281] . ztihmmxwimwmifficomn 

[01263 ftM2titz^&fa-mmwfrt>M y+r 
j4 7*?v~<?wm*. murrmzxffltiz^i- 

& 6 [Davies et al., r Cloning of a representative 
Genomic Library of the HumanX Chromosome After by 
flow Cytometryj , Nature, Vol . 293, pp. 374-376(1981) ; K 
rumlauf et al., rco ns truction and Characterization 
of Genomic librariesfrom Specific Human Chromosom 
esj ,Proc. Natl Acad. Sci., Vol. 79, pp. 2971-2975 (198 
2);Lawn et al., ("The Isolation and Characterizatio 
n of Linked Delta-and-Beta-Globin Genes from a Clo 
ned Libraly of Human DNA. j , Cel 1 , Vol . 15, pp. 1157-11 
74(1974); and Maniatis et al., r Molecular Cloning: 
A Laboratriy Manual j , (Cold Sring Harbor Laborator 



y ,1982), pp. 256-308; Van Dilla et al. ,id;Fuscoe,Gen 
e, 52: 291 (1987) ; and Fuscoe et al . , Cytogenet. Cel 1 Ge 
net, ,43: 79(1986). ^tlh^imimmt IX^M 

[ o 1 2 7 ] t hmm<7)zti?ti<7)KtbmmmA 

7*7)) — 7Dy'x7 h (National Laboratory Gene Lib 
raryProject )lz£~>T%m$tl. T*V1)> 94? 
ijfo+V— y(Araerican Type Culture Coll 

ection)j&»£> h . [Van Di 11a et al . , Biotecn 
ology > 4:537(1986).] . >M W-h-isttA 75V 
— (small insert-containig 1 i brari es) i£ , Hind lilt 



(£8) J03-1 99564 (P2003~199564A) 



fdZEcQRlZft57U-V~hZilfzthM&y;&d 

t^X, 9.1kb iO^V^Hi 
nd III (^^(iEcoRI)»ir^. Ztlbto^fSV 

i-mmmztitz^vmM-j x\mm>xhz> . Hin 
d lumLfo-^mmjyyv-tJttibmicc m 

[0128] 

mi] 
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I 57153 LL01KSOI 



1 5 7 1 5 4 

2 5 7744 

3 57751 

4 5 7 7 QO 

4 5 7745 

5 57746 

6 57701 

7 5 7755 
I 57702 
9 57703 

I 0 5 7 7 3 6 

II 57704 

12 5775S 

13 57705 
J 3 5 7 7 5 7 

14 5 7 7 0 6 
14/15 57107 

15 57737 

16 57758 

1 7 5 7 7 5 S 

18 5 7710 

19 577 11 

20 5 7 7 12 

2 1 5 7713 
2 2 5 7 7 M 
X S 7 7 4 1 
V 5 7715 

[0129] r^£>M£il£DN 
Ate, ^??-*vmmA$:7x3--yy*f&£t)imi 
*#y*7--t?«RJE (PCR) fcj;**^ ^^{»NA^ 

[ o 1 3 o ] /w >y v±?),frmm<v6fflzftm- 

&m<0$&?e% h-%m±. is** >y ?^-;\'(Schmeckpe 
per^^Tifi^&Sr^if, [Schmecpeper et al., Tp 



LLO 1 H SO 2 
LL02HSO 1 
UO 3 N SO I 
L LOU SO 1 
L LD 4 N S 0 2 
LLO 5 N SO 1 
L LD 6 H SO 1 
t. L 0 1 H S 0 1 
LL08NS0 2 
L L 0 9 N S 0 1 
LllOHSO 1 
Lll 1 NSO I 
L L t 2 N SO 1 
L 11 3 N SO 1 
LL 1 3 N SO 2 
LL1 4NS0 1 
LL9 t H SO 1 
L L 1 5 H SO I 
LL I 6 HSO 3 
L L 1 7 N S 0 2 
L L 1 i N S 0 I 
ILMNSO I 
L I Z 0 K S 0 1 
L, L 2 I N SO 2 
LL22KS0 I 
LLOXWSO J 
LLOYHSO 1 

artial Purification and Charcterizationof DNA from 
Human X Chromosome j , Proc. Natl. Acad. Sci., Vol. 76, 
PP. 6525-6528(1979) ;01sen et al.,supra(in Backgroun 

[013132. m&to^frmteiMth - 1 . 
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y vf 7' y €-y 3 y : FifMO^MJV£#^ „ DN 
AfctttfrrSfcfcfcfcJMU ^mS«fl@$ilfcDNA 

M.A. 1 rMTOtcML^Wfi^fS^X^M^. 
«»ff^)Sl^^ar^M$tl^, ^**H3J»NA 

[0132] Jte«s««-#M«DNAS*«t&#i 
>y 7^b $ flfcJfiV UNAffiJIJ * fcflH" & d t Xfo "5 . 

NAffi5iJ<07>f 77 y ~M^JI&I>^7 ?-T?n-y 
77X5 FT^n-y^il^rn 
-7*fcL 3XSHI/tii:ifAl» (YAC)7-f7*7 
y-£7°n-7'^&£W£F4ret£ c is 
-K 7°D-7'(initialseed probe) ^ i: tcj; 
0. J^^Wy^-h^T^y-tcfcfT&M^u 
-y£jLV^t^t#T£ ( r^-^y/j (walkin 

g)fc«ttftis^) . iosr^yrKi^f^ t 

n-7^i/-^Tn-7'*K0^<^fef*^^5lll^ 

[ o 1 3 3 j jfefeito i ttzimmmm ( 

tb/AA7^ ;W7'J 7 H 

*J2l»fc* 54 75 U-4^th?n- yc7>M?£t£*; 
tht&>£.7u-y-?<yy (facs) KiOfrliSfi 
^6^M^i»rh<. A47y*y>' 
s& s £0£T0DNAJi#ttT$ . $ £>£?n--y^-f & 

[0 1 34] 3. -fi&7o-7 

«RNAifciiDNA*^^Sifc*«#iL^. *>£&fttf)t> 
fc-Cli. -SOTtBSTD-^S^* (binding effic 
iency) ttW* tf a v ? X»T»>*iUC L*6 $ tlT H 

J:9*<**£fc0*»£**lfc. [Coxetal., TDetect 
ion of mRNAs in Sea Urchin Embryos by In Situ Hybr 



idizationUsing Asymmetric RNA Probesj , Developmen 
tal Biolgy, Vol.l01,pp.485-502(1984) ] , 

fztblz^ W&tifalj&tfimZtiZ* mittXM [Ce 
1 1 , Vol . 32 , pp . 681-694 (1983) ] £TlE$£ilTW&7 , j 

7(Promega Biotec) [Madison.WI] 3&^ffif n ^ ^)i^T 
n-7j (Riboprobe)ttTia@P»<JtA*r§4. 

^"yx^X^7^7"' (Genescribe) i: LT^-tM T A >/ 

^7yF', 0H) (United States Biochemical Corporati 
an)*»6A^T£ -MDNA7n-7tt-fi8A*?-r 

7^7f'J-(^t^W', MD) (B 
ethesda Research Laboratories) (Gaitherburg,MD)l£<7) 
* -y h >fc- AflXRttCA*?* t o ^4 tSS-Jvvf 7 y 
^t'-ygyit 7/u-x?547 75x5 f ^7 

^-(Xh^^i/xy, 7 y'37, y— X— ) (Strata 
gene, La Jolla.CA )^X^7'9u-y^fitz [fll ] 
O54 7'5y-T^£il£ 0 7;I^-Xy*547 77 
KtiRNA7o^-^^*. RRNAii-M07n-7 

[0 136] gBfi^^^gMX ii^lBffliM 

r5lTn-7"(i7n"7^#^e^j;^^^^ 
-fy^b^ ^W/'J^^y 

ffim^V^Jf. 7°n-7teDNA£. DNA#y 
^7-^^^«X7°7-f"?-l:^^l>»P^ 
x * V 5 ^ U r — tf fc T'M^-t & £ t= J: 0 JK $ ft 

§ 9 isx.Ah$titzmimmztitzz ? u*yv 
b y ^7. 7 x - h mmcv&fen i> t txm^^h. 
umtitz-wmftityu-y'^mhtzMzn-% 

mm-itzwzim uz^mmmmmxm^ 

[0 137] I.B. PCR 

— fe*«RlE [PCR] <Offiffl**tf. [PCR^^-y^O 
RWfctT. Saiki et al.,Sciense,230:1350(1985), I) 
SP Nos.4,683,195, 4,683,202(1987,7,24), 4,800,159 
(1989,1,24)] . ±Etfcrt<. ^«$<Xfc«W^ 

^WiB?'mpcRtci:oT^^r^ . mmmeyj?^ 
ttzmm*hmm-mmmj&fci-z>* 
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[0 138] 07tercR£flrof£* s *»£2fi££^LT 
[0 13 9] fflffil^jai9ie&ffi£ij 

¥Mz&tfhmmmmfczm\x** , t-t^m^z 

(flanking end)£&$g-f&^ afcfcfoKi/^—tffcj; 

c o 1 4 o 3 ii. mmn<nmm£v/ttz\$Kmi 

*m\iz&zrn-7immmzi^ ^xvcom^^T 
vTizxm&zti&o fy^wmmmzmm^vh 
hmmm^nhxy-yy, mmmm&mmzmm 
mzju y'v yj xifr^zti^m^itzimft u# 

T>v?\ A>f 7*u ^ -b-s/ 3 ym±£MmMtittz 
izmf-fh. 

[01413 m-frmumw^ itf/*fctt*j&» 
[0 1 4 23 1. ^y^OW-ntr- 7"n-7* 

cowzit^ £mwi/yy)i-3v-x%&mt:-£&? 
§ fcflfetf) i ?>te y y 3 e-uaifc i iXkaoetij 
£iSisyy;i-av-mmnfrZ'&A,x^z>z\tit>co? 

n-ycor- y y^ii, «Wfc«fc«J*«fc/vf 7 y y 
>fX^§rn-^t,^W. ?n-yc^y^W-:3 



o-ytc J; &y v( 7'U yM Hf-y 3 y 
[0 1 43 3 tf'Wl^ftffi^ilL, 

(candidate) yy^>-3 h°- J? U-y£ft3>£ 

yv.B. tfcv^TIl »S#ut*ffi^S«tW«iR 

y y ADNAtc i £ y w 7' y ^ -tf-y 3 y fcffifflf & i 
<*rc&*. t°7^5H ^n-ycox^>;-~y^ti«J: 

u-yte-t-ftzczm? y h 7^ h , t 

[0 1 44 3 ^n-y^afcJ^n-ytftf^fBSi, 
l 0 7n-yit$fttzm&(^ZtfM:^lZk\ 
T\ ^:(iA^ij 7 H -b^rtgiifflBaS-eitSIS 

^^■cti. y y^vu-a btimmz 

\m^mmim^o9n~y\i ru-rumm 

[oi4 5] 2. M7'y^**-y3y#te<offlftlS 

p. 

«t73 1 - X . {£ ^ n - y <7V \<i 7* U ^ Hf — a 

tx\ ±&v-Aimn<amm&bLTnftmti%i' 
-x{iTn-7-^^r^ & 0 m&tk-tmwKmm 

[Trask et al . .supra, (1988) and references therei 

n] , vmRs,%mwvyy4kZiitzi/yy)iut a -mn 

mrfc<. »A^f7y^Hr-y 3 yie^^ 
-C # < iOl^l^fC^ ^>^T I ^ . i b % < CO 

[0 1 46 3 3 . maiH^(Bulk Procedures). 

c7)7r$y-^^flTV^ 0 ^coid^^h-^; 

***** m -?\±imm<?>b % mum 1 m y 
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[0147] i/i^co^ttife^si 1 wmfflsm 

0M8fflWNti>&ZR&W^7V 94 Hf-y g V$ 
<0i>tZ$&E2tlfr<o4 y*^4 h§*i-&*&£fc:UL 

[0 1 4 81 3a.rp-roeesis^ 

>f y*jrX>f hSilT. »^C~m«^Jt^-& 0 A 
4 9v 94 -fcf~> 3 y?Ii34«^^yr/W;:M2 

[0149] ^l>^ii. Sfefeflaorn-^t LTH 
4Sfefe**S J: t^m2lSfefef*c (pBS4h P BS21) <7)fzM, %k 

■m-mmwu u -*m^ti®&Mz? >> a yvi. 

Bfcflfi*§*VO^. [Pinkel et al.,PNAs (USA) 85:9 
138-9142 (December 1988) ] 0 l-lOng/julcO^SIOT 0 

^£K£;ri^o37rT*24^fSH y^^-f h^tifz* 

[ 0 1 5 0 ] 3b. 7'U y*yffflP)&ffl 
j\4 7' y 94 -tf-xa yS^fcii, 7"'J ^>f -tf- 

- 7& Xr/7'n >y df y t 3 ft . £ fcjfffrOA 
>f t-ij ^ -tf-v 3 y^fri, bV4 y**"^ f£ft 

>f y* oA>f N»ilSI*sW>-C3S*BT^-&i5^<*t. 
M^'J *M a y^^^*«^>^^M 

aly et al , rRemovalof Repeat Sequence form Hybrid 



ization probes j , Nucleic Acid Research, 13:1905(19 

85)] Q 7uv*>rimcommuyyi±m^ 
DNA^is^a 7 ? ? is 3 y& x trma-\ i i ) w 

[0 15 1] 3b.i.>VVADNA 

yyADNAt««ift*t:^tT^«rc&l»E 

fob?* mfr^*9/J*mk3&®fe?htf4 Yy4 
y (f^cO3.e.Jlc0Qc0it^#^) , fcJ;t»7A 
7o -y^y^DNA&OTt-^IUWiTietcWt^^ 
y/J±Wk<?>7u*y*y?tynm$hhfWWi>t 

ttt *<w\4*?V94M-i/* yw^^<?MhW4 
y7W6&>mm±. f»^H4 B-H4 e (:rn yn 

M) &£T/m4F (7°nhn;HI) C^^Tnb 
r?;HfeJ:tX7 0 nVrj;HI A^iJ^^y 3 >ti 
«f£ix. ^^^^3yvi(c|^$ixTv^ 0 

[0 152] 3b.ii.yy^DNA^^=7h- 77^y. 

^VADNA^ffi-r^ilL^ti:. l»l*VADNAt,3*Jtffij£ 
^ e-S5"I«A>f 7<J r-f 3 >^n 7 i 

-tho frfr&imtmift. (3c.i.)^i,rt< 

[0 153] 3b.iii.#^e»iJ 

ru-r^mm^mwu^^yy^ mm 

~yil$iXiZK\\iZms$t& ^tizX 0 7"o 7 ?T'£ 

irnrtt? u-y<nU1$m-t>mW:Ztitz7v v*y? 
DNAJi. ^fe*-#^W7>f ^9 U -Witt C^i ] 

>r y? >; - 1 1 *> £ o 1 1 tzimw 

-t^Wm^fitzUm^A,X^hru-y^7uy 

^t^zimx^h. mmmz7vv7$ti, m 
m&±iz<7)frmLi~mmww2ti%\<\ m4F 

E5»J«o^>f X'J 94 *i-y 3 y Zft&tzfu v*y? 
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tfmtifcymsiihbs ziifrhMfcztuzmmzti 

[0 1 54 3 3c. p^JOBfc* 
3c. i. M Yutt*/TK94Y. 

(eg. Bio-Rad Labratories, Richmond, CA) . 

e-a* 4. 5/ y e-jR * 

E?iJ££A/cu4 fjhwmyj? i/ 3 y&. yVAD 

*^$S3K*»«aKfc LX*WmmzM*)Mit>tiX 
\^|> (Britten et al., f Analysis of repeating DNA S 
equences by Reassociationj ,in Method in Enzymolol 
gy.Vol.29,PP.363-418(1974) . 
[0 1 5 5] ±MZUz3a.ttzte3bAzXBfoZtlfz- 
IW77^yHy(l )\4 Yu**i/T>*$4 Viz 

x. 7vv?zivtim (z.mt%& ) immm 

mxz. £tziizcomi3>h7Xh&%ftmn7v>y 
*ywmiz£*)i&&?zz>. 

[0 15 63 3c. ii. fflZZtltztmiZX&frfc 
nfeCOMm&m&li. r ©*Kj (absorbing)^ 

mi* v y ^ fiw- h m id support) tcft^ts c 
/'J y DOT^£E£lE$£iiT£; 0 . 

»li#^WttfcUT»!)Afl4>*lTV^. [Brisonet 
al., r General Method for Cloning Amplified DNA by 
Differential Screening with Genomic Probes j ,Mole 

cular and Cellular Biology, Vol. 2,pp. 578-587(198 

2)] „ tsmcmitf. h~fMzm^mt>tuzt vy;i± 

DNAte. iSTY-VA*>lu-XttzteZ<7)WM<7)it# 
- hfc*S£3*i* . Bffi-fcSSSfca >y h SftfciBDNAtt 
EESftfcDNAfctf 7 y y-f X§*u ttlMOO 



[ o 1 5 7 1 3d. mmysMzmhjm&mm? 

kwysMzmmmm^m&z. mmzm^m 
mmmmzxz^ y y y-r Hf-^ 3 ; t 

«&yy*:ifflmc«3e-RaEflfr** 
wt, 7u - 7&* vmzmm zti& £ z\i& 

X'%&\ 

[0 1 58] m&fcg&ayhyAhZBf&i-ZtlMZ 
it, &«r>Xil—XJ±tf1&fr£h%r>X^h, MllZ\ 

y o ./ ^ y r\)Mtf±MBMZ7Fi ttz r t < rn-y teas 

y#w a* c3Sffl ztii m^izimmm ce-^r 
^^StoE^yn-yyr^s. yny^yyDN 

^f£yVADNAte^~7°n-y£yn>y 

[0 159] 3e. Qtf*fc 

_blB3b. i.-t;yg yr^Urr t < . rn-y^fctt 
t-racww y y y>r -tf-s, 3 y^^wj 

^^SfcACJi, j08=5:*^^y ADNA^assirfft <r t 
Wtfj^ ota^ y o- - y yt£ i k X *9 « $ ft 

fZ . ttzte RDNAOJIS^ 0 (streches) ^ y O— yft 

yVA 7u>y*yymk<r^i,zmir&i>(nX'foh. ft 

IE^iJ . is «t rm^tcfc v vr ii-s ^WMBa^ft 
»^yyyyy^^Arv^ 0 w^rn-rti. 
3yr^*i'T4#yyA^js$&^ fiflitfvKo 

*>4>. Mxtf [*1] frto&BKDyjr? V-coay 

t'*-i/ 3 y?fomm<-ztxft%mc7)i>nxh 

S. Tia<7)rVy^>y^3y{iM^T^0. M^rl»^ 

i-s-jRW^-f Ky>r y^th^t^mmLtz 
hcoxhho 

y y ¥A -»f-y 3 y^^^ti^ii^v^yyADNA 
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mmnizm-z^m^mmzixtz^-w^ y 

[0161]£*>«*j»fc«fc*>fc. [fU]0 

H. i 7" 7 U ~^^^To~7DNA<7)^m p (ina 
ss m,)^ S^tl^U^VADNAOmb fc 

iffltZ. fit. fi«iffi.ilfefe*±t#iilfcDNA(507 

QhLT»£ii& 0 JE^tMfefefrtiiV^Tii. 0. 
016^^0. 08T£>£ o [Mendelsohn et al. ,Science,l 
79:1126(1973)] . JlS^iSSfcfflfc LT, -b^gyv 

I . B. V t±f 4 =0- 066 ^ f 2 j =0. 016#^ $*IT U & . Lf£»[ 

&o fMU Gte^VA4^J£»«T*£>& (bMsJ; 
WOffi«Oi«?La!ftfc:*$^Ttt*&3xi09) . ^T, Q 

[0162) rSA^lzkfc^x&frii&tefWb- 

mmz titz a e-coaiiDu, tit«ws ot« lt , mm 

nt~tC^r§^|i$n^V^h-c7)J:b.$(ira b /m p =Q/f i 

^ttm£K>£v^%7T??-(,z£t)m±zti&„ 

[0163] ffitf ft^£ifc$£i3ft£ *fJ ADNAOT 

h.%t> izm±t &Zbl/Z£ ty'&hii&Kg. mm i> ti 
^*fWtett&^j&f*$*i&. lot. «^-fe^^a 

flaw*. 

[0 164] tvA 7uy*t/<mk<?>timzm?tz> 
tut. ¥sj*n*?A,z%*t&<nimm?*>~>x. m 
±?>uz&uxwm%%mmmm*\ (Kfifcit/ 



[ 0 1 6 5 ] ill. :f^8£fr^ffi*HBttt 

18&0*S££-£X/C^S. Mitt, [Harper e 

t al.,Chj-omosoma,Vol.83,pp.431-439(1984)] 
n^DAi^SE^OiS^ft* (direct attachment) s 
MiJ^'X^X^ [Smith et ah, NucleicAcids Reserc 
h z Vol . 13, pp. 2399-2412(1986) , XTfzi J \) 4 |§E [ Conn 
oily et al., Nicleic Acids Research, VoL13,pp.448 
5-4502(1985) ] ; feffi-ffc^W* fc(ifl&tf5r 7 * -r 4 

&Kem<Wtfm£3Z. GUffr-V* [Tchen et a 
1., r Cemically Modif iedNucleic Acids as Immunodete 
ctable Probes in Hybridization Experimentsj ,Proi 
c.Natl. Acad. Sci, ,Vol . 81 , pp. 3466-3470 (1984) ] ; 'J 
f-^-KYy^ [Richardson et al., TBiotin and Flu 
orescent Labeling of RNA Using T4 RNA Ligasej ,Nuc. 
leic Acids Reserch, Vol .ll,p P .6167-6184(1983) ] ; y 
[Langer et al., r Enzymatic Synthesis of B 
iot in-Labeled Polynucleotides: Nucleic AcidAffinit 
y Probes j , Pro i c . Nat 1 . Acad. Sc i . , Vo 1 . 78, pp. 6633-663 
7(1981)] ; 7U#7M^ [Brigati et al., TDetectio 
n of Viral Genomesin Cultured Cells and Paraffin- 
Embedded Tissue Sections Using Biotin-Labeled Hybr 
idization Probesj , Virology, Vol. 126, pp. 32-50(198 
3)] ; 7*n#-# [Brokeret al., ""Electron Microsco 
pic Visualization of tRNA Genes Ferrin-Avidin: Bio 
tin Labelsj .NucleicAcids Research Vol. 5, pp. 363-38 
4(1978) ] ; K^r-m [Bayer et al., rjhe Use of the 
Avidin Biotin Complex as a Tool in Molecular Biol 
ogyj , Methods of Biochemical Analysis, Vol. 26, pp. 
1-45(1980) ; 7— )1^y [Kuhlmann, Immunoenzyme Tech. 
niques in Cytochemistry(Weinheim,Basel, 1984) ] . y 
^'-t7r-f [PNAS USA i 79:4381(1982)] ; ?> 
T^>^[Exp. Cell Res„153:61(1984)] ;* 7 7' 
[Hopman et al., Exp. Cell Res. ,169:357(198 

7)] . z\ti^ 

hdf^-N-2-T-fef-/ur$y7;^^yc^H$n. 7 
^*n*-f y-TSBeSiu 7]c0/TNP'j^>hT-^$ 

[0166] r 7"n-7*MMWbj (probe label ing)<9* 
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mmv%& 0 mt#. #m^~rna/dnatjltw7x 

TV^ 0 [Rudkin and Stollar, Nature, 265:472-473(19 

77) ] , trtpt 7°u - ~/<ntdt> izfltm $ fitzmu^E £ 

[0167] ra-^zmmmmu^m^^ 
&cr>immmn, ^^vy¥A^-{zn^hWkeM 

WRfoh. tij^m [20(2):229(1987)] 
^^i/y-^^ityeiZMWh (t-tdna) tfijyish 
*> /^7'V¥'4-iz-y3ya)tz&bco~7-~%tlT1&m 

Ztltt&ZmKLX^Z . J\4 7*V ¥A X$*ifcT-TD 
NA{i7 f-y «-T-TDNAj»£fffl LTfc&ffi»fl£*W 

to 1 6 8] ±iesttt:iea§#tfca^-f[:^^r 
^xmmwmmmt. ^mM^z^mmmm^ 

7T?9-Z^tsm<7)7T9?-<<ZlV)®.^ilZ> 0 
4 (labeling moieties) ^C0^-^7°n— 7V)B$8t£L 7 

C0169] g££3r£fc: J: O^iim^M^ti^^ 
<KWj:h1S$&y-TV*ti' : r 4 7n-7"lt ^tc^ 

[01 70] IV. 4Visy* >\4W¥4M-i/*y 

m^mzM^^^zm^-M^^commii. m 

Hiltftf/PfcJWt-K* [Gall and Pardue, r Nuclei 
c Acid Hybridization in Cytological Preparation 
sj .Methods inenzy mo logy, Vol. 21, pp. 470-480 (198 
D] s MHf\y¥~Vy [Henderson, r Cytological 
Hybridization to Mammalian Chromo-somesj .Internat 
ional Review of Cytology, Vol. 76, pp. 1-46(1982)] ; 



fflHtTyyy-^ [Angerer.et al., Tin Situ Hybri 
dization to Cellular RNAs j ,in Genetic Engineerng: 
Principles and Methods, Setlowand Hollaender.Ed 
s., Vol. 7, pp. 43-65 (Plenum Press, New York, 1985)] . 

ifz^x, zti^jMtemiMk ixmxtit> 
til. 

[0171] ^3^77^^wyy^^ 

-yaV 7T?-7V)$rfe/§^f£(staining sensitivit 
y)iZ9m*m-r. :<1) ^yj^-fe'-^a^ 
3» ( Tn-7l,zX "9 1\4 7' <j ?4 XT* h wmm 

7^y 3 y), (2mmm(?zh*>. 

W&ri-jwD % (3)Tn-7'cO^IW.^£ 

y vf 7">J y-f -fef-v 3 ( 3 ) 7"n-7*<W%-$g 

D - W^'J^t'-yg^ ( 4 ) 

l&^rT&^X W vf 7' L> ?W Hf- 3 (posthybri 
dization washes). (5)^-MwW7')j^ 
ft£7 0 D-7^ft 0 ^ft^7^y7V)3-*^ffl£ 

[0 172]»:wyHl ±IELfcHftttx-r>yr 
[0 173] /vf^y^fHf-^gyfcflttT, To- 

« lt a 7* y t-y 3 y m&pmsi t wnn 
zmzzotzLrb^. mKW4x\,zmth-fm 

ij ^ i, g y 7^7yF 7 >f X^i. 

[0174] -tr^^s yVI.B. t^^iut A^f 7*1) ^ 
^'-ya y^m^htXU. t h^/ADNAte^jg 

< temkbX'bZ o 7D-7McOt>f 7:^800-^10 
Hf- v 3 y &J£te WC-45°C . j: 0 if 4 L < a^j35°C 
»^^^Sm^40°C-50°C. X Off 4 L < «^45'C 
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[0175] ru-7Wi<w4 mmmazm- 

hM 7'V a y^OTtC^x -/ 9 . Iff 

[0176] mfcmmrfrz-frfflR. str* h >m 

?BL ^hyyt^j v^M^(Petrunkewitsch's reagen 

<7)«^J:V^^toT{ih7X^# [Trask.et a 
L.in Science, Vol. 230,pp. 1401-1402(1985)] (Ccfc Old 

MMfcltK^AtlW. K 2 C0 s 
fc^f-;^7'x 'J h (DMS) (5<&fc:«M8Sn 
Wh7» ^ffltrfC+^^) # s ift5xl06nu 
clei/ml5r^Hf^y^ 3 yiitt-^ft*. ft^)K 2 C 
0 3 ^DMS mm*%tL&ttQnMb3nMTh&. 25 6 CT'15# 
Mf&lOOmM h "J »,9Tz/Y/n\ *TX^yVa > 

9H£8^$*U (300g,10min.,50mM K 
Cl,5mM pH9.0<^^/^ y /\ r -£J:m0inM MgS0 4 *4 

°azz ) . 

[o i7 7ivx*y*s>\zmmmt:imm 

[Trask et al.,Hioi. Genet, ,78:251-259(1988) ] . N 

jwtmtttLxwjit>&. mmzmttf, mm 
^^T^io^r B K«$n. * i,xz&mztii . 

Wl^llii (lB)*THSSa3$*iS, 
ggffi&tt (50mM KCl.SmM HEPES T 10mM MgS0 4 ,3mM S^jf 
X'j-X'J h— ;k0.15mg/ml RNase.pH 8.0) / (0.052 
HJ b>-X-100,10 8 /ml ) , 

[0178] UfLtf. -fy^h^ M/y^^- 

T^ffl^ti^. A»2r$Mte0.02-0.2N HCl-CflrS 

*u sv^rsffl (Miimo -cmztLi. f&vn 
mvmmt. >^a xv -v-i/ 3 yzmiz-t&y 
nf < -xmmt ?4 vx. ^ b >mfg\t mi&*£m 

tt&tiK m^^»<wrphological detail) (Of|P« 



[0179] foh^-XZlt, ilWftSr*»4>»^«RNA 

Bfc^JWii. 50-100// g/ mKRNase in 2xSSC)4 r C^ 

(fit. SSaiO.15MNaCltO.015M V 

[0180] ^-7n-»ftwrn-/^» 
DNMC yvf X U y-i Xth Xfv 7li, KiTmf v T 

<anneal)-« i fc *^ffi£"***tt*)fc kTWHW 
— bf 1 1 1 [van Dekken et al . ,Chromosoma(Berl)97:l-5 

(1988)] co^tmmrfMTti. mi^mm 

(i^35-95%in 2XSSCO$6j£. ^5-70r<7)SajKW*;U 

ats K£fct7&i-io#<7M y^r^>f^3 y-c&s. 
.l^i^coigHrt-C^^^^ y**<j is 3 y^ 

[0181] ^fefW)NA*s3Ett§n^a, 

^mmKconm^zx mmzm&tih. 
[oi82] ^-^mmmztimmnfficT). m 

4xwa -if-i/ 3 ym-. &tz&T--v yyrn^z 
mmtto ftfcmmizmi&i.co&mi. 
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[ 0 1 8 3 3 >M 7"»J ¥4 *£—is 3 >M-&ty}*cotm<7) 

mmmw^mx'hh* frfrmmz-t-wz^w 
x v-M^mmmi&KZTfo o . z\tn,z£ wmmw 

m%nmmz&^x. s^rv ¥4 €-^ 3 ym^Mz 

y^'DNAmifi^W^M-t^OT^V^ L J: 
-if-£/ 3 yntf£ix& . *s?+M$J\4 7V -fe- 

^3>(7)2B$mnr^b$^ 0 

h7XN«?ym) fcL lOOB^vf^U^-fe* 
-5/ ^ >«c4tfc. irtph>\4 70 ¥A -fe-S/ 3 V 

izm-tti. 

[0185] HS$ii^*«1Wtirn-^DNA^H# 

?£(Denhardt's solution) (Biochem. Biophys.Res. Comm 
un,,Vol.23,PP.641-645(1966) ) CDZt £ 3-r * 

#Wi.tf5-20$h gatM+A>f ry^>f-b-s/g y?M 

*J:O±5-10flC^airc^ v^faM h-t&Zb. RNA 
rn-^^-Xtii-lfRNase in 2XSSC (0g*tf5 
-10jUg/ml RNase) Hi SiiatfiOlTOijiPI. 
[0 1863 V. Bffi$ftfc*-:it:-<affiM*^a»/i> 

V.A. hhm21^fe^#^^fe^^^i:^ 

V.A.I. IS21^*^«J3J:^21^*-«Fl!«7>f 

.7*5 



g^/U 7^h'J-y-V 94 7*9 U — Tny'x^ 
h (National Laboratory Gene Library Project);^ 
T^'J^y 947 #;H"V- al/7i/ 3 y [America 
n Type CultureCollection(ATCC) .Rockville.MD. ] £jl 

Xa-mz£*)tmZtltt& [Fuscoe et al.,in ^Co 
nstruction of Fifteen Human Chromosome-Specific DN 
A Libraries from Flow-Purif iedChromosomej ,Cytogen 
et. Cell Genet., Vol. 43, pp. 76-86(1986) ] X^il, 

ttttiz. mMcogk&miyry fy xy^^Mgso 

4 ^ [van den Enph et al ., Cytometry, Vol - 5, pp. 108-1 
23(1984)] fciO^KSfu 33fe»f*~MfX h 33258 

t 0 -^-X^ [Peters et al. , Cytometry , Vol.6, pp290- 
301(1985)] Hi O^ioil^n-l/yx UA-*7 

[01873 v-r 4 y?<v&. mLmm\$m*v$> 
M\xh~>fz> *tw>i. mmftiz9t±iz, mm 

(0.2-1.0xi06)WCT'30^rel 40,OOOxgr3»W:J: 0 
&8S£*l.*:. ^il^^l^y hte0.5XOTSfcl<XWml 
«rnf>f ^— «£S:^100^1^DNA^«a««K<15iiiM 
NaCl , 10mM EDTA,10mMHJ*HCl pH8.0) *£!f??jtt3*I 

tz. yrc-c-foMy^jLi-zsaymttz^ ?yn? 

(25:24:1)THE. <t LT ? no*/UA : >f V T %)VT)V 
3-;K24:l)T-JK. DNA^S^iT'^ 
&?)T\ ^-^ffiii^COlOmMh 'J^pH0.8, ImM EDTA 
(TE)Tlfttft$tl£ 0 7Wli:ya7^ht-ty i X 
;^5-3n^yJ!(Schileicher and Schuell mini- 
collodion membrane) (#UH020/25) IZfeSZfiX&Ztl. 

e-smmm^xmzmmr^titz. ztifrmmzti 

£DNA$g$fci^ 50mM NaCl ,10mMh UXHC1 pH7.5,10mM Mg 
Cl 2 ,lmMy^My^ h-^+T50a^»y N^OHind III 
(Bethesda Research Laboratori es , I nc . ) X' h ~? X ¥ 

< y x DD^A^ffli^iffiicj: off 

7W^L«/f$ft. *n*»^>Hind IIIT'^U-7'(cleav 
e)$tL^^-T^^ , J*X7T^— fe'(calf alkaline P h 
osphatase) (Boehringer Mann-heim)T^JM^il7t:2/xg 
^D>21AT-AX(Charon 21A arms)^iD^^jTJt 0 
JKWi«fOTT50-100/i 1 ^Wmt TiM^n. 0. 5ml 
C0^?>f ^n7a~yfa-7(ii crof uge tube)tl^$il 
T . * C rDNAmo^mm^3MV y^AT-fef- r-pH 

(»DHi om^^ti. 



(12 8) )03-l 99564 (P2003-199564A) 



IOIOxU^— fe'^«(0.5MNUXHCl pH7.4,0.1M MgC 
lz.O.lMvf-^M^ h-fUAOm ATP.lmg/ral^^M 
7/P/5»feJ:^«y h<0T4U^'— fe*(Bethesda Re 
search Laboratory, I nc . ) ^Jp £ £>*U; „ jl^MJ&telO 
■C"ei6-20I$ISK N 3/z ltf>T U 3- f 

(aliquotes)#*-yfcJ:9ieS! [Horh in Methods in 
Enzymony,Vol.68,p P .299-309(1979)Molecular Cloning: 
A Labora-tory Manual , (Cold Spring Harbor Laborator 
y, New York, 1982)] § tlfz E.pV ^SSS^BHB2688i? X 

?"(in vivopackaging)cOi:|:^^^$tl^ 0 C^l^ 
^fatfMI?£M7V^DNA£, *7>f7n^A&fc91 
-5x 10 8 7° 7 -9 7 $ y T'jlx -y b (pf u ) ^^TVN° 

&-^z&&t&nn&±ittzWj:hm&i^cofm 

^^xM.'Hzthtztfyiz^ &10*pfu/150mr -f > y ^^ 
69&£-C8H#ltL _E,3>;LE392±T'±t^^tl^ 0 7r- 
^UTU-hrfc tl0ml^SM»^(50mMh U^HCl P H 
7.5,10mM MgS0 4 , lOOmM NaCl , 0M°i^7^y)^X\ 4°C 

xmrm^tHzmmfri-^tizx mnztitz* % 

[0189] V.A.2. t r- U V;^lBcDS&21&feft£Sfe 

#£«R?H y^- b ^n-yii^y b 

1£t4 t'Xc?)^ [Benton and Davis, Science, Vol .19 
6, pp. 180-182(1977)] fci^KSfU. MfCM^ 
fcf, ^lOOO^Offl^S i.7r- > ? # : &21&fef*M#ga<J 7 J 

77 'J ~^^> 7 y . ,r*nbtt- h n-t 

AhhDNArrn-7'^iiS. 
[0 190] avvvfry^W-tf— s^g y£^3£i^ 
n-y<7)^ BJS^g^aiE?iJDNA^#^j:f300^ 

v-y*<?>m2m&fk<i yy-~hi± 9i mmzM;. mi 
im&&7 4 ^o-zffim-zwz&hfitztnm 

A Wtfy/n y h (Suothern blots) £>M 7 U jT4 X 

7n-yz$wmmmteV7~ymcr>mz 

Hind III^yxXS/ayfciOISttSilT. -fy^- 



7n-7DNAKr#- (t^i5*>«PHyf- 
M ^V^^^^iiT-v^b^yx^-^Hyt- 

£9 (Mi.if Bethesda Research Laboratories 

DNABf^-ii, pH7.5^50inMbyx,lmM EDTA.O.tf SDS^T' 

ix-y^y r«*/P7f-jL-7*(Eppen-dorph tubes) 
tl?Z'mcDXt°y#7Mspm coliuns)£MVVt s - >y 

iWfefeftte/WN 0 -^ [Harper et al. .Proc.Nat' 1. A 
cad.Sci,,Vol.78,p P .4458-4460(1981) ] ^oTH$ 

ftZtl, * ?y-fl-T^7~ 4~;9Ti/ >y h* (3:1) 

5>f Kii-20°crMfS#K^*tc|f^^ti^) o 

[0 19 1] ^M^0»J:^/^^^^fiJ^7b7 

T^Jv*T'65 c C^THP^^tl. RN7— fe"T«(100^g/ 

mi,37x:ni^)$<ir. x?/-/i^y 

£*U , WtTDf^f ^— b'KT^S(60ng/il ,3?C 

mmmizx^mtm^Ltzxy^ ^±iz^n^ux 

3tiW5*i5. A>f/ij^t'-y 3 y5^«i (A 
») . 50K^*/I/Ar5H,2xSSC N 10W)t#X 
b^yW7x-K SOOAtg/nlO^^ll-VDNA (#jS^t 

Jl^tt^-^y^DNA) isir^.Ojug/ii^h'^y- 
mm%ixtzM2m&fo-mmmAfrt>%-?x^$> 0 ^ 
M(^7xcr)^/^y 7r<oTH3/zi/ci2o?gJK 

^ e 37t:-C-%0>f ^^-ygy* 7>7>f h'ti 
45 <> CT^ (50%^;I/AT5 K-2XSSC pH7,3@3fl\ M 
V^T2XSSC pH7,5HI27>) ^ilT, BNMW(0. 1MV y'7 
A h'^? - rff^— , 0. 05%NP-40 , pH8) {Cg ^ ill) „ i ^ 

[0192] X7^ wmmfflfrbj&viiiztix. m 

^TWel 5^^»?L(Carnation)fcJ:lK0.02%<7)y 
WJ*7&Y (TyXJ-vfWjrt—ZV >y 7°^TT'5 

^i/cm2) ?rn7^§ii4, ttrt-xv <yy°imm 

-rt'5/VDCS(5Z^*^Lfc0.02X^y^ATyK^^rt 
$ BN«tRK4>*C3 ju g/ml ) 3&«J D ^ ^tLS ( 5 ju 1 /cn.2 ) . ft* 

A-7.U yrtiM$#ir^7>f Ktt3rcT20#lSK y^f 
W^7^ K<4302^IB, ^ii^- 

ii45 e c^BNMwtx^$ti>i) 0 t-^f-y-aassn 

tz7mv*LAyom.Z\^ h'tfyf^ti^t* 

Sr^rf*SBN^iRKtfiT'5Atg/Bl)^Ji^Jn^ . ^W-c±|fi 
fcMrMt/L't, 7;u*u*4 y-Tt'isyvcscom 
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revues. ^ttTt'isy&xv^mizzxm 

IKWtA^lg [Mx.tf Vector Laboratories (Burl inga 
me.CA)] Tb&. BN^TNOftifEL SEffc7x-h'ig. 
p-7x-VyyT5y(^-X'J y7*CKILl.5jUl/cni 

km:7/m-i^ ym^^mm^^xsm 

[0193] *V^^^§DNA-#^6^7"n t'v 
*)2*TA*yA H(PI)tt, mfVMxztvizm- 

JB$ftl>. 7/^H:>f yfcj;lfl>lti450-490ni (Zeiss 
filter combination 487709) T'«B£;?X!> 5 Jig&^ 
£546nm (Zeiss filter combination 487715) Cl^f 
W^PlO^O^^ortgC^S. DAPK mm (Zeiss 
filter combination 487701) TW^tl^WV^^D 
NA-#m&feMJ£. t^V-i^Sftfii^^DNA 

[0194] V.B. 3§21^ft^>^3 t-@H^^ 
7Xa-f [Fuscoe et aI.,Genomics,5:100-109(198 

-*£W«-sfc*>tfx f c±(v. a. 2) radars; i 
tmm%m&m tx , nmmmzm&i- 

-Vfi2otf)»;W^£fflirc (t h^21^ftc?)DN 

Mr^mbtitz) tiuyZikfrhm&tit:. muz^ 7 
r-^'7-f 7*5U-ti, 7n-yft^&&ffi#|tf>#£fc: 

fc. ZtLfrbMtRZtitifu-yteyyA* 
n-y$titz, Z(7)£o £LT3aR£*irt:450tfW y+t 
-htfy47yV -PBS-U21 &tttl » ® 2 ttWtx 
ryT^M^^O. ZZXU 1)LL21NS02^£><7H 

2)7°57.$ K{i-hn^D-xo7-f;^-± 

tt^ft&i^fctTai^^iifc. £<?Xfc3fc:LT5 0 3 
0cD3n-~£Wft£itT. 5>f7*?y-pBS-U21/15 



[0195] Ihf Virtffii, KM2^J£ JLtfttScOtm 

2 <r>5%?y%&m i (3D «fc o »^&*re& & «r t £^ l 

fc. p8S-U21/1530*>4>CODNAT'^3K^f > v N ?7vf 7* 

yjof Hf-S/a >ot % b f y y^nm)^t>iitz*m 

xrv^v^mim^mmm^^.mw.z 
Us. pbs-ieitww xy -t?-^ 3 y(im2i^fe 

Cfiv^ffiffi^JM^&^tRW-SPifflfi. 7X3 
-5 [Fuscoe et al., id] fclSBSiVtUS . 
[0196] V.C. »4SM*tt5/V^3t:HEW*53 

b°>^;^ [Pinkel et al . ,PNAS (USA) ,85: 9138-9142 (D 
ecember 1988)] ^4^fe#:i- y?7i^3 e-@fi?IJ£M 

«-&^&&j:*7\ &vvt^s/yx^3e-7*n-x 

h3/U {t°y^-;Hf [Pinkel et al ;PN AS (USA) ,83:2934 

-2938(1986)] } i>zim^ntz^m<mm^mtLx^ 

mAmtmm&fafrh^iimi/yfiv^-'-y 
v-ycor-jixwt htpmxrisv vizntu^r 

e 0 1 9 7 3 vi . m^Mimm^it 

VI .A. 7D -^y^NA^fflLfc^lg^fMS^Sfe 
fi. 

- ^DNA3&sawftsfefeflc t ^ l xxjpk?? -mmn 
^mm-t&MzmmztLtz. ifrnr^t- 

[0198] thW7I/7KI»«t^T 
[0 199] XyA r-*li7y-1f-3&»/3tt0aSS*LTSft 
X f 2mM CaCl 2 pH7. 5) 4^0.6// g/ml^Tnx-^ i~—^K 

xmm^tix?mmwi^x'-mmmfirz. imztitz 

y°u^r4 i~—&i(7)M.l l ±Xy A YaMtzh^^mzm 
W&XkXyA Kti2xSSCcf3t;^^» 
tit:. 50^*/I^TS K, 10Mf^Xh7>Wx 
-f, U^h«7>f->20, 2XSSC, 0.5mg/ml^hh^V 
ADNA, 0-03mg/ml^^A^DNA, j;V'3^g/mlOt"^^ 
y»l8l$ilfcrn-7T)NA3&»i5»*4A>f r'J^t-y 
a >S^ft3&«W§ii3t. Tn-yDNAte^^i^n 
K^f-fXy h (cesim chloride gradient)tc X 
m^tliz, ^21^fe^Hind \\\7y7*yyy4y 
7y-<ATCCS»#^57713)*^7r-^fiMK 
0)7 y 9 i/* yfrt>$L->X\vrz« (7°n-7^-f 
hfei^r-i/DNAtiMtlt-'y^b^yxix-^g 
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ft 9 4 y^- h £ 7 r~yx? ?-a»&7>«l?-S 

Ji7(TCT^HjD*LSV^T37 , C*ri^lBI>f y*^-y 

H>^S£i:fcJ9S5tt3*ifc. -fy^^-ygyte 

y \>f 7' U -fe- i/ 3 y?^»tf) b N 7V ADNA >. $ 
aS$ftT^^7A*T)NA#. 7°o-7'F*J^b hRftffi 

[0 2 0 0] thittfflXTUv Kfc«r*54 Ftt2xs 

CX7^ K±£tEj&»*UT\ Kte37°Cr-HjH 
aA-hSftfc. -e<9f£7.7-f K^MRti-fe^yayV. 

&7/I<<^ b -b >f y Ti£rfe£ tlX ^^fefftDN AteDAPI 

JtlfefeSfifc) . liA-cti-ewjga^-f, @1A 

>y K CODAPI ft?* S • ZtL\*4X ?)1>CDZI£\ \fi£Lh 
1 BteH 1 A [II tXT-U -y K4>. .Ift >U t- U HB 

< sfefe s *ut t co*«aispB*j>f * - y^i&&mMU: 

C0201 ]VI.B. m21Miys-iO«sajJ3j:Uf^P- 
X 7 7 >f 777 X 5 K 7 7' 7 U - fcffilB LfcSMSfcfe 

y b yvi . a. utr £ < . mzmmtt 

7*U /-f -b-y 3 y* ya'W r 4 tffl&Ztix 

& . -b ? y g y VI . A. T'fct W-&££&<9$8Se?iJ 

7>ny21ActJT^n— y§ti, 
T'ii^^-DNACTM y^-htfXtttifft.l (A0kbCO<7 
^-WL^l^kb^y^-h) *e£>6. c^-b^y 

*;-xc97>-*?7>f 777XSK, IrtfLTlsItM 
y^-h^^tl>ii:^ <?*-VMzti+h4y 

[0202] mizmmUzZltK. Tu-7My** 

^-y 3 yi*Tv-7mx'Ti> . mnztLX\,^y 
yj^utM^ixfzru-7'xxh. ttzikftx-m® 
zhtzmmztix^wAttdzfo&mmmnt 



mm2tix^%\>^sj±mhm\\ibti6tcbi$. ru 
-ym&^mmftMzmwiiti-z tz&zmf 

fctM 7* y ^ -b-y 3 yfi^+fOSfefeflHWttK 

[0 203] \?y>nvm [Pinkel et al. ,PNAS(USA) ,8 
5:9318-9142(Decen.ber 1988) ] te. ffiWSfefefrfc^t 

r ^*stefeft-#^w7>f 77 y-+*>sai0vvf 7'y 

^UT-VADNAcO^fflSriemLTV^, i^Aiibh 
^fe#;-#^7>f7'7y- [7;U-X^7-f 7"7°7X 
5 K(pBS-4)^7"^o-y$iX^m4^#=7-f 7? V 
-LL04NS02; yA 7777$ h* (pBS-21) tC^ 
7'^n-y§fl^m21Sfefeft7>f 7 , 7U-LL21NS02] T' 

<^3K-f yy h 7"y^Hf-y 3 y<7)tz#><?>fflft 
te£tfimz$mix^&„ z\tit><r>j\4fyjr<ii£- 
is*ymmim4A-c}5£tfm4F&±rfG^£ 

tiX^Z. 

[0204] VI. C. b h*mX7U-y FtZMtZWRA. 

iifefe*(YAcs) ry -b-y 3 y 

YACS. 7o^g#^o-yHYl, HY19, HY29, HYA1.A2, 
HYA3.A2, HYA3.A9fc iimA9.E6*«D. A-^ (Washingto 
n University,St.Louis,MD)^^^>ilfc. 9u-y^ 
<n b N DNAO^$ (i^lOOkb^ ^600kb^KfflT * o . 

^DNA*s^«S*l3fe. 73W$n?tDNAiif-5 yy^io~3o% 
^b'^f-y-ii-dUTPrs^^^ j: -5t:-7 ^ h7yx 
y-ygy^iDb^y^ti^o -7^h7^i/ 

[020 5] /n-y^y^NA. b hKDNA (Sigma) ft 

T. 20O-600bpcO^ x^miztx^wm^titz, A 

XJ^fe*^ ^rv *?>7>SI £ ftJt£DNA#Rai<7) 

[0206] ^yybW7y^b-y 3 y(F 
ISH) A>f 7U^^—>Byimi3^mE^MtX± 

U?y*>i>mi<mizft~>xfthiiti. h 

li, yw<«-^)#ffi [Harper et al., PNAS.(USA)78:4 
458-4460, (1981) ] HZX&X h hH^-hW^C 

fco WU7^ KiMWDNAffiJiJSSEtt-f Sfertfc7 
0Z^7^ hV2xSSC^^2OT^$tl, 70-85-100% 
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0.15M NaCl/0.015M Na Citrate ,pH7*C£>&, ) ZtLfr$> 
ItHOOngfiOt^f-yftSftfcgWNA. &£V*tl?tl 

Ofcfc/l^T 5 K/2xSSC/10%r^X b 7 yt/l/7i- 

[0207] &^TA>f 7>J *?A <t:-y 3 
X >J v T<F> fc tc 7 A*— fe^ y h . 37*C 

75 K/2XSSC^T\ ££10PN«?& [pH8<7)0.1M NaH 
2 P0 4 h0.1M Na 2 HP0 4 OM^;O.UNonidet P-4G(Sigm 
a)] *Ti»£:rl£ 0 ^tl^^^^ix^Tn-ya, 
Tt'^y-FITCi>j;t/^-iji-rt>>» (fpfrl&PNM 

(PN^«r^x5%^^fL, E7B#l$3tf>fc:tf> 
yac& & »w y y 

{VAC Conpet i t i on 



rty'yfc itX^-TbVy-f y^ j.^-^ a yteW, 
f?lPN«»T'<7)3 ®3tt<7)im?ftM £ titz 0 24ft 

fcJ:^t*^f-y>ft$iift^-tfi;-rhV*y(iVector Lab 

o-ratories Inc. 7 Biirlingame,CA#>^#£>i'L|> ) „ 
[0 208] m5»HYA3.A2 (580kbcOh hDNA) 0)l2q 
2lAtett^h;\4 7'Vy4*£-i/By^LX\^h, a 
4 7Vm£-iS3y<7)&£!l^ DAPI/T^fW-fy 
[Schweizer, Averse fluorescent chromosome 
banding with chroraoraycin and DAPIj ,Chromosoma,58: 
307-324(1976)] (DAPI/actinomycin D procedure) 

tz. ^y^jyj^-issyimt&wzm&w^z 

[0209] YAC^n~ycOffiatiTIB^2^H^'ri: 

[02 10] 
[£E2] 
^ «f - y 3 ^ 

Hybridization) 



Y A C ? p - y 
H Y 1 
H Y 1 9 

HY29 
HYA1. A2 
HYA3. A2 
HYA3. AS 
H Y A 9 . K6 



[0 2 11] VI. D. hh/M^^HSiffltet^W 
±iet°yy^(1988)O^Tl¥^^tL±IS-fe^ y 3 y 

v.c.feir^i.B.t^$nftfc*«wfcRtA>f^u 
^ 3 yfc xvme&m. zcomumzn 

AAX^--hh?Mffl||BA^<O400ngWb-3i-^yf|^$ 



120 
450 



SB a 

X q 2 3 
8 q 2 3 . 3 

2 1q21. 1 
5 0 0 1 4 q 1 2 

2 5 0 6 q 1 6 

580 1 2 q 2 i . 1 

600 1 4 q 2 1 

2S0 1 p3 6. 2 

3 q 2 2 

X\ 1.9jug<OM3*rO*3rl>t N^VADNAtS^^ 

fifc. A^f yy^^-y 3 yii37°CTi3J;^60^r 

±a<?5fl!l«Mfc|Bl«-Cftoft. melt. )\4W?A*£ 
[02 12] VII. £#Kfigfflffl 
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mftz^mzt& a mm^xAm<^m^zx^ 
ZtiXhX^L. h^-i/s y^zutzh tx 

x7- (infared dyes) ) CO&m*. R^WttinT 

[0213] ^m^ra-y-z'fa&T* zmmfifr 

7°^£ft£7^£^9fflf^ -ewSfefettMTifctt 
<«X7V^ Ki^iOTW^ijt^^yW 7'y 

(M:#><7>Tn-7'Tcw\4 7 V ^>f -fcf-y a y(C^ < * 
flJXTW >y Kifciiia»iSt+iO»!BiJ-C*# ^yij ^ 

fciOflB^ixS. im. ~Wimfa& XT/ML 

zMELft&xxmmK ^mmtco&zhm&w 

««{:{5S t ■ * 7°o-X*C<0>M 7* 

ij ^ -fe-v 3 y ^VYtfl-JStSfl^W 7U *M -tr- 

y 3 y h°^-f yco^S^M^J: OffflxTW h'isj: 
t/OTMHi^T&ajSiiSo 2 o 

[02 14] VILA. A'VH^ 



t>mft>tiXZtz« Z\ti£,<7)Wl&. *J*iJ:*HtlNf 
Xco&fift^-'f rofSkOA'yr 4 v7W-y<?W&% 

Ji£* -< T^ikfettO-Jz JL £>iil> ; s'y Kflftfc J: iflK) 

\>\ *m\t. mm. mwrnmosm (mum* 

mm&z®uiz^$, x 0 t,zMmitztim&*?-> 
ZkimMnffi&Zvimzt&ztizxy) . z\tih<n 
IBilteajKi-*. z\<vz\m. A^y^^y 3 > 
ru-r^mm^^^^xmm^x ? caw* 

±com&ik$:^nmz-Mi>zmo h^txcDtmizR^ 

y 3 y A yfrmtimizX 0 SLftllbtit X 0 =5:. 

^^"t&^N'VK^^LT^ntf. ;^02O(7)A>K 
I) . 

[021 5}*fmz*t:rty7 l <yfrtfi-y<nmi8 t 

*tit>&* mmitmwm&XTf^ xtmmxh 0 
^(Dtm^m^tzcoximmco^yT * yy^-y 
mm^^z^ \ ^x . ^» x v&m& 
m h*bx m%hb<7)i,z%y) m . *%w<vya-rt,z 

X D£t&>vf 7'y^-tf-ya >a>FWX, ^ 
feitXS^ (Mitdffe) a. «M(machine scorin 

[0216] mm^mm^mm^^i. m 
nmmmiu^tzv tmmtzixtzimcDw.m(,zx 0 

^X-fSE^^^S^HJKiS^rjyT-p^^T'f 
7°d- 7tfffilT* I . tMn-\mzfe-£$ti&yu- 
rcomimmz&^zti&hcDtix. 

&mzftm^&^%mzmLft®*t%z>xh*> a 

CO 2 17] VII. B. 
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t ix . mmiznm:n&{&)%&zwfet& ztv 
hh. m.m%tK m&mimmitmfii&im 

mm\mn^m^m±thc\h^Lx\^. _-jm 

*?Mzmt&c\tt:*!m>i-&<7)x\ &i>mmzm 
ztiz . mmxM.^2ti& u^Mzmztitzim 
£*sviz<DXo%am%&\.ym <-2xio-v*ffl 

-mum±^Lxm^fi^\^xm^fitz~ 
mmcommimmkmmtmzm-t^. m~>x, 
mmzbtzmis^mmit, mntmmmizm^ 
zti&<vxmmizmuzMmm%tm^\ & 

ts:ummm^tz^comm^mLtzmnxh 
h a tfc~>x. m^mimmm^mm^mmtz^fzt 

mm%bmm^wzMz%wm<7mu*tmth a t 
z*mmz^mztz><7)x\ MK^ftc 
i$anmizimzti%\\ 

±o%uftmzs\j7vyj x$titz%k&mz, mnm 
ftx%i'mmztfzite>¥j.-?-iz£ vm&ztitifo 
&£&mLtt-h*-i/3 yit^tifz^-MTBrnm 

{cMtSfU. llK^fcZI6JSf*<Oia*om]8iJii. rn-r 
ro-7*xy* ybcoH 9 £&ai-$-& 

com^m^zir^. z\<r&m±zK&x*0>B&T'\$& 

wxh *> tzim?>tzMm) zmmzm^z-tx . i&u 

[0 2 1 93 VII. c. &£mm 

-•mm) . (?7^7x/^-«) 



ii^m£mii\t&z\t<vmmmmmxfo&, 

[0220] *fflllS*g||^ifciift/hRSOjHI 
tUWM. ^21, £18, mi3, XfcJ:lflGSi 

ymm$t,zm-&2iq22V)z:t%mwj:m®) izmi^ 
mm^ru-yxw^ ry ?a -e-y 3 yta&v vc . 

x oisffiBsaiistcfe^-cttas'c^ . ^ -*£-y 

^x^hmxn^ *) Ltzmmshz* vm.m*&* 

xK7-KteJ:^^-fiElK»)^^«r* 

^-y 3 >tM<. isyfii/X-nmMF^J y^u- 

^^^^±^«r^> § o 2 -?ox-#£tt >f y 
J: IX 1 ocOY-#MW K> y^l-mMVUgMZfyJ 
>7i/^ ^ 0 . 1 •owt-ftm* K ^ 
>f yfeJ:t^2ooy-^F^WH^>f y**tmM<7>®8.<7) 

mMimm^mThh . >\a?wa 3 y 

fHR«. M^{«^«M^^(i7n-^^ h>< b »J 

-^ftfflLfc^W ^'J ^-^-y 3 y * 
^mm^tsmx-mttimm^ m%zm&i&)^ 

^^^7^l^i^^«^^-r^. in4>« 

<* 

[0221] mMtifMtttbmst?* zt^^m 
(i t tz. ^mm^tmrczzmwMm 
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m#&m'5miz?&. mz. wiiwti^ 

[0222] IS^-Cfc^Lfcrfc < . a £IEHI 

nmzmwi-t fzte^fr^&m$wzmi&fzffi 

btf^tltz. [Zillacus etal . ,Scan. J.Haemat 
01,15:333(1975); Parks and Herzenberg, Methods in C 
ell Biology, Vol. 10, p P .277-295<Academic Press.N. 
Y.,1982) tSXtfi Siebers et al. ,Humangenetik, 28:273 
(1975)] . 

[02 25] mmtmrntopwrnzm 

HLA* >f 7"t£-2S B&Jfi SttBII^ Sfc tf>*5 
U^^S^£teHLA-A2,-A3£ £tf-B7jIfcf- 

[0226] WxyW* [Herzenberg et al . , 
PNAS, 76: 1453(1979)] te. HH^j&HCLI y^j^«j&j£$ffl 
IB«\ ^«M^ii^0Jja^'J(FACS){cj: 

jfiLfc*OT,A-A2*#r 4 7«HBfcte^£«3ftfcffi 

[02 27] 3#->m [Covone et al., Lancet, Oct. 1 
3,1984:841] {iH315fc«^Sty^D-^/Ufiifr&ffiffl 



mzm aj$nfc*^ >^?itt\ mmm^^ 

[0 2 28] i3V9m [Kawata et al . , J.Exp.Med. , 16 
0:653(1980)] libhM^iW^flMMa^ 

^^fflMi\ 1MX £W£HLA-A,B,C^y 
Trop-lfe X If ant i -Trop-2) £ 2ft S^y^o -^/HKfr 

[0 2 29] U—ftSXW—V-A [Loke and But 
ter-worth,J.Cell Sci., 76:189(1985)] (i s 2"Wty 
?n-t/H&ttk 18B/A5fc«fclft8VC4. fc^^T** 1 ), 

[0230] xmuzj: m&ntMz%s!mm£®& 

-T4 ^fyyy(Becton-Dickinson) (Franklin Lakes.N. 

J. ,USA)3&^ffi«Wfc:A#»rtSr*4 . 

[0231] tem&zmmfriiMt&t:*>(?>m 

0mtU^S?n-<f!imii. 1989^8H3B^tUm 

^2fl/^OT£>£ Fisher et al._J.Cel 

1. Biol., 109(2) : 891-902 (1989)] . ZZlzm^Ztltt 
y ? n-^/HKftf i$ l^r^i^tb mmzmMB 

mL^tmbmzKm-t^K ^^mmimtm 

^(placental bed)^W^f#^^*BIM^IiB*ffllS 

[0 232] y< vis*-mz£r>m*ZtitzZ\<7)£o 

>?47 ^]/7i/s y [American Type Cu 

lture Collection(ATTC;Rockville,MD ( USA)] 

ftfcawwry K-7^^^^y^n-t;l/fil: 

[0233] 

A>f 7'U K-V ATCC^||#-t 
J1D8 HB10096 
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P1B5 HB10097 
WA>f 7'U K-^<0^il989W!4H£ATTCfcJ: OS 
itAtl fcflT 1989^4H 14 0 fc£W»Tffi fc tt& $ ftfc . 
C0234] 7 4 v^-^tiHulB^y^n— 

^jimmmmii, *m&xxmmizmh^jt^ 

[0235] mam. m t<n&mtsxxmm 
mm. mzmKummmmi^ mmttfrx-K 

ZmMmmfzli^>-y7(panmng)lz£y)ftMim 
[02 36] «Jfll^^-B^$^7t^0^{i. 

?4 72iA&d3,xn£iPi%hmzm2imLi¥±W7' 

[02 37] ff*L<Ji. *»^C«t5lfefe^«ftf!)fcto 

<*^y7VWi^&< t iiol«M£tt^ set 

[02 38] VII. D. IttiW. 

th. mmM&xvmmmifonmignmim^Hz 
wi^MM t <op^s& j: vs8^ x r/mu^mz 

ggxry >y K £jg £ d ffMfmiz X 0 v > 

4 . tz t * t lx & . mm 

+zmwmmm*mtz ^x^t^d 

mmmmm&xu^mzjsmz> z t *mf* . 
[0239] ttwtzntunmm. mmmm$i 
commmxx/mm^mm^m^h^nzxy) 
ym-t&o ^ti^mmz±iz&Ktzc:t<m&zti 

titx&mixx^fr^tzmftmfezmmzi, z 



fcio. rmmmmtettttmmz'frozttfft 

«r£H«^#£t£^ y U ^>f *'-y 3 >-7°n 

\mfem%<nmm<mBt*-%mz-$-h. zkmxe. 
ftcmmztix y y r-r -t-^ 3 y y 
L . a fci&M 7-y r>f Hf-y 3 y 4 y * 
1->oM.~>% WmSftfzY** y\z%m$h<ryx. $s 

^^^4>-tW«co^^ J; WEra£ 7 * 

iimi^mm^mxfov) , ttzftibimmtx^ 
Mmz-tt z t fimmttzi&<mzx$>&fri>mi% 

[0240] mm&xuxtk. iRfcf-wm&xxf^Tn 

*m^x*m&xxmmiiz}5»xmftx*&. z^xo 
%yu^ximzcmm<omm±izm&ix^z> . 

[0241] VIII. ffitt«ittejjLSI(CML)fe:t5tt*BCR 
: ABLM^^^yt}7°n-7'. 

fcBCR. ABL7"n-yti. OT^ , J7-f#l^rfOa--ys: 

X-f. T7XX h 7)V ~;?\zX~> XW&MzW&^lx 
1Z« 

[0242] m9^fefr±^ABL7°n-7\ c-hu-ABLJi. 
Wr3&^# 5x^y yiBfc I I<Afa<7)ABL<A2OO-kb0J£(;: 
fo> U -y ^ -C$>& «k d tCjl{m^35-kba^ 5 h' ( P CV1 

y h o ^ y -y ? t;@?>' I) 18-kb 7r-y7n-y (EMBL3 
rt)T*-& 0 FISHii7;U^n^n-Ar#"t^U.y Hfc 
J:o-C^ffi$ill>t:^ytSABL7 0 n-7'i:. 

-ywmcRyv-yzm^x'irbtitz. m7°o-7-<d 

A^f 7'y -t'-y 3 y\±, ~w<y rMMy < 

[0243] H8tt. SB22Sfefeft±<?5BCR3teKT. ^ 
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x?yy£^U TyVmm-Ste. »IUJ 
ifo£??**-0$rtc9x?yy£j5r$- . 18kb7r-;x 
PEM127 0 D-7 , (BCR7 ,> n-y)^«^{igii s 

*V>2t4tCOm'm &<DX\ PEM12^*hr&15kb£ 

x'hh o* mmmmMmiz&^zte. pemi2^-t^ 

34) 

[0244] ABLjff^^x^ y yte N fc^co^K^^ 
T'^rf (KJKMttT) . n-^^Ia. IbteiR-ft 
£^ltf>x*yy£, imm2<7)x^y y^-f . x^y 
VI Itx28kb=77> $ Kc-hu-abl (ABL7°n-70^*^± 
^J25kb^^^, 0 ^TOCMLOT^ti, x^yyn^Jt 
ffi&iiX*yyib£Ia<A|S!T\ «i^200kb?)f» 

i*n:i&£i>. -<^^. c-hu-abni. m^^^mz 

fcLT) >\AW-j]yy^ (|filH»35) HMl 

Wl\i%\Z^{z\mfhX%h 0 c-hu-abmPEM12 
^^>25^^L225kb^ixTV^T^^ 0 . 
[0245] T^VHJ^ : CML-4 : 
'MttiU:. *B^10SS*PBS-C*«t, »t{s P un d 
own) , * 9 ;-)V/T^ 4 77 is v F (3:1) 
U X^KJ^aTFL*:. CML-2,3,7:«^|f&<X: 
^tPBSr^L^5^MLlO^M^^^y-^/r-fe 
~T4 9Ti/v ^^X'WxLL, X7>f Khk:?i§TL*: s CM 
L-1,4,5,6: ^MJflL^J:r>V^^ii##?r. RPMI 1640 

500mg/mi ) & J: ym-/;^ S V T24^t« t 
fc. i^ii. J.J.xxx&itf M.E.f-ryK7-,Pro_ 

g.in Clin. Path., 7:267(1977HC&oT^y ? n-M X 
^tlt:^UT^b^i>J:tXv>^yy,Karyogra 
m.ll^lCigS^^^T^E^MI^^^f^^. " 
[ 0 2 4 6 ] /vf 7*'J *W Vij itffctBro h 

M^iJ^t-y 3 >ll D.ey^r;l#(27), 
h 7X?3K25), fe i J.B.n-^y^(30)^J:-?T 

£ 4 BCR7°n-7'te. ^lX2W<m&&fr*ft~>tzis 
3"^y^'xy-ll-dUTP(Boehringer Mannheim Biochemic 
als)£flH\ -"/t-V^yXV-hZtlfz (Bethesda R 
esearch Laboratories Nick-Translation System) . ABL 
Tn-rU, |i3&lCt'**y-ll-dUTP(Enzo Diagnostic 
s)?:ffl^T-7^-h7yxi/-h^ 0 
[0247] 1. A>f7>J^^y 3 y. Mf«JM 



XITCXlW/ttVl&T^ h72XSSC^i3pH7t-2M«t" 
£ . x? 7-)\,is ';-X(70%,85Z, 100%#2#fi) ffTJK 
QmS&L. 37°C(2xSSai0.3M NaCl/30mMy 
y*?A-yM hU-h)IZ&<. #7*n-72ng/ml,50Z* 
r $ rV2 x ssc , iom xf7 y^;U7 x - h , & X 

Iftmg/mlt h^VADNA(200-600 bpfcmSfXmttt* 
A>f^;^4?-S/8>ad«10 ml^70°Ct35MM 

iBtf>*:*7>f K±fcB£> 20mraX20mmCD#A-^!j 

«y7°T'Slv\ fe^ybt*^-/PL, M£*T37 
Q c*e-£>f y^^-biM, a ^A-^y.yrfcixoRfc 

3[£l20M'en^tlpH7,42W50%*^Ar$f72X 
SSCT\ 2020^**1 W42T:tf)2xSSC T"»U ft 

ftfc*ar4xssccy y*i-§ , 

[02483 2. ^L/t7°n-7V)^ttJ.: ^TcO-fy 
^^^-y 3 >^T77lt ^lOOmlcOMh^tC^M 
U 77°cOTTlf 3 . £ sTf-yftSfifcABLT 

[0249] a . e^-f-y^tABLTn-7" : 4XSSC/1%^> 

ymrji7^ y(BSA)tc x osiMaru^o 

-T*y-ZU>y K-Tb'y'y (Vector Laboratories Inc., 4 
xSSC/lZBSA+2mg/iil)*45^iafi^. 4XSSCT—0. 4 
XSSC/UhU hy-XlOO (Sigma) X\ $ ^> ICMW X SSCT' 

^^h.5^iagfe)*i-s. 5^r Q iPNM(KK^>r 
yy'7^ryK0.02%^^. »I(:J:^» 

m ^PN e PNii s 0 . lMNaH 2 P0 4 /0. lMNa 2 HP0 4 , 0. 05%NP4 
0, pH8T'^ h ) *-C7ls 7u y ?-f h . t'^-f - yffc^tut 
i^y (Vector Laboratories I nc . , PNM't'Snig/ 

F-rfy'y(PNM^2fflg/ml)^45M» 0 PN 

[0250] b . ^^yyxy^BCRTn-7' : PNM 
T54Ha7Wn -y 4 h y y'tjt-y'^ y y - y^ 
^(D. Pepper, Boehringer Mannheim Biochemicals, India 
napol is, IN^^A#;PNM^15-4mg/ml) £453HSiik$\ PN 
T^m^-il^SMa^-ri, . PNMT-S^Bir U7*n y 9 
t-^o FITCtCj; 0 ^ ^ tLTt W3H3i- 1 7 y'Ut^ (Org 
anon Teknika-Cappel , PNM^1:50) ^AS^mtt > 20^ 
tlfM^KVm-tZ. mizXr), is?7M$, 5 
flWNMfcJ: 071/707; ^OFITC^i; 
tltz h 7 ^-^^^I gGiii^:(Organon Tekni ka-Cappel , 
PNM*1:50) *454HSBIrti fc tcj; -^T^lB$^S . PNT 
'J>-7t^ 

[0251 ] 3 . nJWfc : Kti. ^tt^fiSflt L 

Tlmg/ml4' .6-T5 yV-2-7xX;P>f y K— ;U(DAPI)^ 
^■tf^3^Tyf"7x^ K?f^[G. D.Johnson and J.G.Nog 
ueri a, J.I mmunol . Methods, 43: 349 (1981) (jnff ££E31) (C 
^^yh^ii, FITC/x^rtrX^rfeZl^^'y K?H7 ^ 
/I/?-- fe*y h (Omega Optical) VrAXT^y 
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[0252] Z VWSk L^BCR-ABL PCR£*f LTfflM 

fc6tCttLT«in-5-^J:oTiBK5n/i(|iriEt« 
[02533 KR, «L4Jj:WJCH/Wyijr-f-tf-S/g 

fc*S^LfcABLrn-r<±. 9q^rn*Tj5<tC&Sj&s 
(H9A) N BCHrn-^422qllfc*JV^Ttt^tTV^ 
(09 B) . jEft^lSKS^tfDABLifctiBCRtiS^W 

Lxm. mmx<mix\^z b >mmmt. 2 

£&G2-7 x A Xt,ztitf& %tit> ) s\c?)J\4 7' U ?4 -fe* 
-y 3 V«W^ jE£&Gl^CDABL(#£h B 

^AtC^L^20c7)^(ABL)feJ;V^(BCF)^>fy 

[0254] OtCOag^SffiMti, 138*35^ J; ^ 

H»3Sl*ltStern-rtffl^DNAiS?iJ^l:-6, UK 

^tt*n7u-7&&mmo?;-j$m^ cml 

a*HTSg*>5^. 25£^L225kb«*gfflT*>o'T, # 
MCMLM^OABU BCRTn-7"£J:£ZS#7->'>> 



7" U -t'-i/ a y 1 ocoHfitfV W 7*11 /4 

t'-y 3 >y/t/k tHlO#^) 

L BCR^ J P^^W7"U^^-^ 3 ytc. afclfcfe 

7'y^^y 3 >t:»^ IBBWvvey^tfMJBft 

ti. ^^250kbJ^T^DNAiS?im^«tC^V^Tm 5 
? o>OT<o»»CftJtfU«r 4>*ir^ t ZmtZ (2 

A^^^-y 3 yym^f»ii, jE^C 

hfrt>x*hh. Ui^^ WW^tJ:^ IE 

^z&Ltz^tm^^^^t-hhxhb 
£<7)-<xytmmmz^xii. i^mnm®* 

[025 5] [H3] tt. 6AflCML&^£><Z)7«) 

7-if>7-nvhT-^) fc^fc^-f. 6A*)*&£T 

fc#jt.ltf?$;flfc3A (CML-5,-6iUlX-7) tfettiZ 
tf. m^titzm^OXVXbAz^X^m^l^^uy 
OT^#feHSfeo/W 7U ^-tf-^ 3 ys^jwt 

fc. (cml-7) -m. vmrnm-sm^mft 

[0256] 
[^3] 
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[0257) ^JX7> y KA^VW 7" U ^>f -fe'- 2/ 9 
22) (q34;qll) t&>t>iltztf. Phi tit LT^JK^ilfc 



IA^jR* (CML-6) tt. ^Waatf^HioT. 2 

(M9D) . ^O^fi. ttAtci-B 
BCB-ABLH^afe^©«t^t-6 6 1A<0« ( CML 
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-1) T*te, 2^#fe-»fe^Wyby^/l^ s 150l 

*m(2%)<7>rmmz&ux&hiitz» zta^ z\tit> 
fir i ^swwim^;: j: x * 

[0258] CML«10JMK-562^*^7^ * H^O 

n-m.mzmm.^fixv^^h^Ltz. zoztii. 

ft. 12*»4>15 OA^iJ^^-yg^»:l 

CiniiBCR-ABLIil^Sfs^coW^U^igfiS- 

JMfcfcttS»^fi^^gSr^^01hf y^n >y 

[02 593 Sftttiff. 7M«0CML S 4MOiES»^ 
XTyl/fcttLTABL BCR Tn-T^ffl^ZK^-FIS 

twdtefi-e**. kit, ;^io^(7)^a 
Mttzmx'Z, m<iiz*Mz®mz&*)^ tzttzt^m 
\zhtmmi£&t>&\ s^t. m&?mftm. mm 
*ttt*m-?-/r-tzz-oxmi*ti&£ot. mm 
mmtpmzit&zbtfxz, ztifcx^xcumfc 

&Zblz]:*>xi&folZt&TZ&. ZV>Xo%6rtft 

Wit, s^i/:(^f)^^fAi^u 

[0 2 6 0] ifc. ;^ua»ii. «^«u^h 
t&v w\ mcDtzMzmmxz mmv&tf&t:^ 

iter. iMWzamm<WGil£tt LT WFJT&S^ 
Xhh 0 mUZ. M7'J^-fe'-y 3 y^vf^ 

tmihmx\ YsvmmttznLxmLizxot. m 

9E) . BCR-ABLM^t^^JiHS^ajt^Jt^nreB 



[ 0 2 6 1 ] IX. -SiI«7°n-7^Mi^LT;ii^ 
[0262] ro-7T«frt^DNAte, WRxy H 

jS^&ftlERxyK^UT— - tfiiHind III, Bam Hl.Eco 

<. i^^ti^TffiHWtAWffi [Mi.ifPromega Bi 
otec { Mad i son , W I ) & tz \ iBoehr i nger Mannhe im<Indi anap 
olis.IN)] Xfoh. fflKx>K*^r-Hf£Sffi-r* 

M*<«»J [M^{i'Promega Biotec (Madison, WI)fei: 
VBoehringer Manheim (Indianapolis, IN) ] ££vt*C^ 

Maniatis et al Molecular Cloning: ALaboratory Man 
ual(Cold Spring Harbor Laboratory, 1982) ] Z&Ml 
Xftmtl& a fo&\Mi£fZ. $>&&mX'l±fflWBi)ite 

AT iDV^r*— a]/ ? is B y (the AmericanType Cult 
ure Collection, Rockville,MD)te. mXi>fflfRX*$&. 

3>£MtX^h 6 

[0263] Wmtm&lzUUX . Z~*VZ?UT-*£ 

-cmmHr^m. axifw^iitzmmco^^ 
%>kx?A "Jxxh^tLfzmmmmm-^i-tz 

m^ZtLtZ&m [James andJeffak, Anal .Biochem : , Vol . 
141,pp33-37(1984)] &m^X%2tlh a £~>X. Z\<K 

xmnm^MbLxM^T^htih. mmzmin, 
mmmmztttwA i-?a ^uyyA^tz^om^^v h 

COX. V % 9 \y T-Jz 1 1 1 #\ 100mM<5DNaC 1 , 50mM<7) h \) 
X-HCl(pH8-0).10mM^MgCl 2 fej;l>'lmM^i;f-^-hl/-f b 
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3 ^tt^r^eoicTS-ioiMWft'f 4 £ fc £ «* OUT 

titt^^fc 01^0-200^ 7 U*<? y'xXi/g 
■fe*lii<^ilSj3J:^N*-yf-tcJ:0^l:^S (^UfcfGuo et 

al.,Nucl. Acids Res., Vol. 10 pg.2065) . BffS^^fiO 

l£ > Boehringer Mannheim(Indianapolis, IN) ttlliProm 
ega Biotec(Madison,WI)] £fc. T4^Ll^7- 

■k'(BRL,Bethesda.M))t,x#yif^ur— tffeit^B^ 

[0264] x^V5^l/T-€r«l^iX^IJPWM" 
f* $ x y (7)ft#^ £: L T t* jH- y\t£ fltz *7 y is JUT* 

hh, n-^tfiimAtfvxy-^ittziiiA dna #y* 

7~t££teELT. 7y^"-f« [Langer et al., 
Proc. Nat' 1 . Acad. Sci . , Vol . 78, pp. 6633-6637(1981) ] lz 
ftoT&$*U ^ioiattU^t-^ [Rigbyet al.,J.. 
Mol.BioL,Vol.H3,pg.237(19779] fcj; DBB^Sitfc^ 
^-•^ h7V^l/-y 3 [fl 
;ctiDNA V?4 9uyy&%tz*)\3--*y hiOE.3»J|K 
>Jj*7~ fefl#. 100mM^NaCl,50inMc7)h 'JX-HC1( P H8. 
0) , lOmM^MgCl 2 , lmM<7) h W t— ^fc J; tf50nM£> 

t izmt<r)*M&mma<7> mj7*x7x- hmmfo 
(zwt^ttzteztitmmmziiz^z,) hut 

MMrms y y ^ Wl^ft 920-50-?>f fufyJ* ) . 
[0265] «£3hJtfflRRBf#li s mSftttHISBr 

^^ii[S]^l)(7)tfO— O [Maniatis et al ., Molecular 
Cloning: ALaboratory ManuaKCold Spring Harbor Lab 
ora-tory,1982)] fcj: flfc&h.*. 
[02 66] SimSiTJtMRSBIf^liJ: 9>h$^e-X(c: 

tm. m L^m^mmmmr^jyry < ~ 

T^yMzXhh^Xhh [0fl*.t*Bayer and Wilche 
k, rjhe Use of the Avidin-Biotin Complex as a Tool 



in MolecularBiologyj .Methods of Biochemical Anal 
ysis. Vol . 26, pp. 1-45 (1980) I/Wanning etal . , Bioch 
eniistry,Vol.l6,PP.1364-1370(1977)] e TfcWti, 

v>zit£%m<7)mzc&m^ tmmmmziitzci 

mteXWU^-t^J )V*x «y ?W9-16XJi#s£fciK 

^mmzA^Sm [flUJf* Zymed Laboratories, Inc. 
(South San Francisco.CA) ] tttf-VfcSflfc 
rn-7*«± s f-3 W htSXVXVis-? [Choi let and 
Kawashi ma, Nucleic Acids Resources, Vol. 5, pp. 1529-15 
41(1985)] W^mz^XTViSytyAfrmZZtl 

[0267] msmfrmmm^mffi&chh. m 
lit, Tv-7't,z&mzti&wi\tf%mz-y 9 vr 
-^x%m%titzm, ix±ttiwmmt2^> 

%tifrt>±&n?> < X W3^e-*fcflJ»r3*u. 

r— t\ #a L<*ix^vif^ur— vuix>mzti 
&£*^cD2^mmm-mmv-xt,z$:it>hz, 
tibn-mm*. ^tifrt>mmmm£ [WiifManiatis 

et al;MolecularCloning: A Laboratory Manual (Cold 
Spring Harbor Laboratory, 1982) pp. 335-339*3 J: l^Alwi 
ne et al. .Method in Enzymology,Vol .68, pp. 220-242 (A 
cademic Press , Neiv York , 1979) ] £ iffl L T DBM^— y n° 
-(DBMpaper)iC^^$ii^> 0 X^X. Z\tlb<7>% 

mmmmtmimtLxmAtihtLh* mm 

fr$:^ODBM^-A-i:M^$il^ 0 ^ftti. DBM^-7N 0 

-t-^^^- ^ tifzttmmmiztt iwmztiizm<&\4 

ffifrommztifcrntt. mtimmzxvmzzti. 
mvzz>VLmz%& c 

[0268] mmmzTv-y'zmmtmiz. mmn 
m$ru-y~zmmhMzffiftztitztnmmz.y 
YzrvT—exwmztih. nm^yy*9\sT-*£ 
wmcomz. mwm*x*v??\sT-'e. mi< 

tixdf y if ^ l/T— fe'1 1 1 1 fct4T4sKU ^ 7— \£X98M 
14, Jt^^-S0^<^$^7n-7DNAO^$ i: 
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^nrnzn uz% hii cfK£iL6 . 

t'-y 3 yil B« [flUtfGall and Pardue.Me 
thods in Enzymology,Vol.21,PP.270-480(1981) ;Hender 
son, International Review of Cytology, Vol. 76, pp. 1-4 
6(1982) ^> ilXAngerer et ah, in Genetic Engineerin 
g:Principles and Methods, Set low and Hollaender,Ed 
s.,Vol.7,PP.43-65(Plenura Press, New York.1985)] £ 

^ ^<~?frc7)mcDmmtmfr-£hztiz>. lx 

[0 2 7 0] th^ffefeffc^Hind III0J«tJ£. 7 
f)ijy ?4y° J))V^\— aurisa XRockville, 
HDJS-Mtt-fya-t-^ 7#7r*»J- 7^77 
U- 7°ni/*x^ f^£>A#«Tf£ [Van Dilla et al., 
r Human Chromosome-Specific DNA Libraries: Construe 
tion and Avai labilityj .Biotechnology, Vol .4, pp. 537 
-552(1986)] Xfoh* ffcbOfc. 3=5rSffrtiJifc 
^IL^^ryf^f, ££te7X=J-l£ [Fuscoe e 
t al., TConstruction of Fifteen Human Chromosome-S 
pecific DNA Libraries from Flow-Purified Chromosom 
esj , Cytogenet Cell Genet. ,43:79-86(1986) ] ORE* 

iz^xmi^thx^h, 

[027 1 ] imtWM >*r- h fc^ h 7^7>J 
n-yttO h >iJ it;f - t'xo^a [Be 

nton and Davi s, Science, Vol .1%, pp. 180-182 (1977) ] 

ftW&tih* z\Kh\t~Yu^iVu-Mzl&^ftX-~i 
9YvVXV—Y%fttz&fJhX. hDNAT7°n-X£ 
ill), 

[02 723 3£l vvf 7*U ^-fe'-i/ a V^%^\\9 
u-yaio BJS^^ai^iJDNA^^Ofc W3(W 

gtthmnt IIItW^xXhSflfchh^VADN 
AW>7D v f (Suothern blots) tcyW 7" U X 

4 HiHind III^M yiXyg ytcj; 0 

T, ^>^-h^^m»^J:07T~yT-A(p 



hage arms)^^7>ll^il|», Tn-TDNWi ("f3*> 
%#K«E5!K Xlh- b ) te?frfrt>m:ZtlX±j£cD 

xoitzx^yzrisT—euix'ymzti, n^xt* 
^yitztifzwpwmfk^&<r)htt<zn£&zti&« 

ix£iizMmmmxtf¥i%ixm.5- 
2.<&>m£%ft&£o&w0txmztL&. ix 

7 t7t'y>77 ^f^D7h/77-f \iZ X 0 

[ 0 2 7 3 ) b h U >JWm&m&^>1-m [Harp 
er et al. , Proc. Nat' 1 .Acad. Sci Vol .78, pp. 4458-4460 

(i98i)] izm^xmrnztLZ. *m&±Tmtommt 

v97y>v Yo-.\)*xw%%ti. mmz^titzmm 
x^ Fjitssfut. x? j vi,i-2Q*cxmmmmn 
wzmihti%>> 

[0274] rmnmm&£if/ttzte*me)x?\s v 
vzm-ttzxyj Yimmfrhmftzti. rnt— trc 

»(100/ig/ml,37 o CriB#^)$ix. 37°C<DHind 111(10 
X~>y bM 10mMhUX-HCl,50mM NaCl,10mM MgCl 2 £J; 
tfUmMs/^tfxy hU Ph7.6)T^l-16^MS 
Six. ±j&n£o£^*y>i?\sT--eui?9mZii 
T, x?y-yl^y-X^T«c*ft& 0 ZtLfrt>?n 
=r4 ^-t'Kf«(60ng/ml ,37 6 CT7. 5B#f^) £ilT» 

a.y hfc^^r, m&wnmwMMiz±%mmm 

LtzXyj VHz^mht£^Xo^zWm^tlh, A>f 
7-y^^y 3 ^« (ftKSWC) . 2XSSC 
(0.15M NaClt5«ttX0.015MV^^>f hWf). 1(K 

<t)t ^ x hyy^y x- h % 500/^g/mi u ^dna 

(^M^il^-i/V^DNA) ^J;y'2.0//g/ml^t' 
^V-^^fL^Xn-XDNA^^^oTV^ 0 Z\<7)i& 
»7^^a'-x y -/7'c7)Tf-3ju 1/cm 2 AHMET 

37°CT—Bfe^y^x^-i/3y^. X7-f Kii4rc 
T"^ (50Z*;PAT5 K-2XSSC ph7,3®3^r. ^V^T2 
XSSC pH7,5Hj27>) ^ilT. BNMW(0.1MV^Af 

h,0.05ZNP-40,pH8)i^f $tl^ 0 
flfc. X7>f HJiifcLTiai^'tiTtt*^^. 

[0275] x^>r KJiBN«fffflt*^ffioms*LT, m 

iSK5jM. 5^I^M?L(Carnation)^J:^0.02^y 
y^Ty'H (7°7X^>y^^A-X»J y7V>TC5 

-Tb'yyDCS(5%omtO > 02 B ^V y^/y H 5r^rT 
^BN^«I^T'3 J ug/jnl)»X^^^(5 j ul/cm2) 0 ^ 
A-^y -yT{«^tlTX^^ Kli37T-C204HSK V^r 
^.^-f^^l). ^-tL^ioX7>f Hii3EI2^|BI, f^if 
fL45 4 C^BNM#^r^$ni> 0 h'^f-y^Sii 
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tnmzffi&Ltclfc. yivitis^ y-rt'yyDCSWJ 

rfi;yDcs. ^mrt'isy&kv^ikmi^zm 

^StylA^" 5 !^ [#lUt£Vector Laboratories(Burlinga 
me.CA)] X%h. WftV<ffimi, ^feffi7x-KSL 
p-7x-I/yy'7SVWA'-XiJ >y7°^Wtl.5Ail/cra 

-f^-r-f h')^-25-0.5jug/mlT'^^ixrv^ o 
[02 76] *V^*^SDNA^SWSmrney 
^AT^fW F(PI)te, ;W 7*y^X£ti£Tn- 
7*fc£DNA£ H^(c«jS?-tl» d i: £ I) 
lfl$tl§o 7/1^1^4 yfcitmte450-490nni (Zeiss 
filter combination 4S7709) JWSfcg 
£546nm (Zeiss filter combination 487715) £ift7C$" 
ix\mcr>frcvWmz:~^mz-?& <> DAPK 8£» (Zeiss 
filter combination 487701) TEf&%tL&1fiW£<W 
NA-^fi^fe^PJii . t'sff-y-g'^i'lfc i <?> t £DNA 

6. ^nmii^mmm^^^Bz^if^yy^ 

[02773 

wmthwcte%< . ±m&i£mt> ixwt>Mz% 

^commm£Uzm*<D3£mtmzmi>£ < m^-th 
zttwmtz&xoizt&tMz. mutumztL 

awe* jmrz z t mmztix^z . 

[0278] t5IMSiLfc^T«Ai«ii#«3Ki: 

[ o 2 7 9 ] vt&mmtii. Rfflx*;WMI 
tjL— a— ^"7* #u 7*;u— rt^rao. n 
- > y x u A-* r * x 3 #7 h 'J -nmnntz 

a6iO^^»mw-7405-ENG-48-^tfi£ o T . ^fSBHfcfc ft 
[HH*>lM*«*?li3 

[HI A] «W!W(aR«JftWt:TV*^9tMv^r 



[131 B ] H 1 A k h ^71/ >y b'COFITC 

lAfcH«fc»IS*ifc3&J, M^7^/^-ffi 
7°n-7"tC#it^FITC^DAPI 

[Ell C] m21^fe#:c0^c?)A^7- l J^^~vt^ 

[02 A] hh^SHxri^-yHtctstt-SDAPlSfefe^ 
7-Ut^-)t, HI A. Hi HlC^ytjL 

rix v K £ l^c3M3*iA>f 7'U *W XSftfc 

[02 B] H2A£^fctf)i:|SI-C9t b4*MX7°P 
v h't^itl)DNA7 0 n-7^#^7;I/^^-b>f y<7);? 
7-^m&5. .IfUi. DAPIJ;9t>7;U:*U-My£ 

[H3 3 HI A % HI B. Hi Ci3«tl^H2A. M2 
B iZ^fXTV K fc 7'U y-f X Lst 

^tefe*3frS&fe-t*fc*>CDAPI^i3i9fcPI (TnhV 
■7AT-f^r-f K, propidium iodide) *fflV^4J2»Wi 

^fflv^coti. ^7-7^;UA±T'Tnt°v ; ^Ar^^- 
[H4A] rjv-x^y^^rry^Y^n^m 

%&ffc-'%mtf}7 4 7*7 'J - ( 7 >f 7*7 U ~ PBS-4 ) 0 

t hfflX7V >y hAOA^f 7''J ^f-y 3 

*\ M^L^Uth7*y^DNAii:|fll^. tifOJ\4 7V 

TI,i.^> 0 /h$=3^«i. rv-y(,z£^x#%k&coffim 

%&t. m3&£U'VJ.T<7)m y )nmcr>£ol l Z^ PIteftJt 
^felr'K^ 0 . 7;^Hr-f yii7 4 o-7**'SWS/; 

[H4 B ] t S^ftflXTW K^pBS-4^^^ 7'U 
7'W -fe'-y 3 y^^^', SL^^h hT-VADNA^' 
>M 7*U y-f -fe'-y 3 ydOiatCMU^fc ( 7-VADNA 

feT'^^o 2JB<0Tb'>*y-7;^Hr>f y>f v^-f 
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[04 C] @4Bfc|^-OXri/'/HJ^t^ 7;U 
[04 D ] pVS-i^mj 7? y-£ffl^fcb h + 

[04 e ] ies^a^ . m&xvmimmnisi 

<r> (ffllB^RS4;iifc:fev>T) m&m$kXhh2^<m 

[04 F ] 7)V-X? 7 A 7*77 X S K+fcWftSI 
21lfefe*Hf^«7>f^5y- (74 77>j- pBS-21) 
tf>, h l»V ^—2\mWk<?)$*m7-7\/v 7V 

[04 G] ^4Fh[p)^\-f7'»J^-lr-^gyr 
&ft#. l5BW&£fflV^t,^£jjr?\ 3-?£)£2lSfefeft; 
M>f y#TOH^£flTUl> 0 
[04 H J mAlfeQikfy^cDmcoi/y?';]/? e-rn 

StflTHft. 

[05 3 h bDNAcO580kb>f y*- h £-ktf##AlSS 
£ft(YAQ?n-y<7). bf+Jffl^T-Uv^cOA^r 

^^-yHy^t c «-stefe*si2±a2q2i.it*5 

s\£.X?-J\A 7V v K$0W>iJ>^DNAcO v t F*S8X 

[07 3 *^wrn-y^e3t^)fc:^u^7— tf 
£J^(Patt£fflustt^W&2^£^U i^Tn- 

[08] IEit&, ^^CML^^i3i;t/r B 1»«M^ 

ffii^SftT^ft (32) . £te , c-hu-ABL& J; t/PEM127° 

7V v F&Xxmmfc^W^ 7V ?A **-y 3 y;\°^ 
-y£^\ 

[09 a] ^xti/ 7 FtmmzmmKA > 



SJJX7°^ «y K-^COABL^y W 7* U ^>f -If— yg y£^ 

fto 

[ 0 9 B ] «r p >y K t Mttt:& It ft y 
yhv^A r>fHf-^ a > (fish) 3E^5r4» 

[09 C ] rWH*7"U v b' fciaafR(C*J*tS®M£>f y 

7 V mi-is* y (FISH) £33^. 46XY,t 
(9:22)(q34;qll)5:#oitCMLt^^^T. abljfefe&« 

7 < 7t>7 < 7mLft<?>TU* rmtzmmtix^ 

[09 D ] *mxT]s v K ISUfflgtefe H&WtA y 
is b *?)\A 7V ¥4 z/ 3 y (FISH) 46XYins 
(22:9)(qll;q34)*ffofcCMLS*fc:4j^T. 

ft 

[09 e ] *mx7v v Ytmsmz^vthwt-A > 

yV 7V?44£-isa y(FISH)£>W\ K562« 

V*ft£i:££l/0*ft. lal-^-fey^-y^ BCR-AB 
LMH^ii^^^^BCR 7"n-7*fc:tt->Tji4>#l 

[09 F] Hfcia«B^fct$tt4S3t>f > 

x b y»; ^>f 3 xfish) ^^-r . m-^ 

[01 0] rS^>^®S7^;U^-S:jltT^3 
^TM^tlTtABL i^-BCR (*|fe) rn-ytl 

J: l>CMI«^tcfett§^^ y ^ N ■? A>f 7V ?A Hf 
~^3>^t CML^A^^a»^ BCR-ABLU-^it 

(SSfe) S/^^t. m22^J:t>'m9^fe#:±^iE^B 
CR, ABL mfE^^#-^#fefci:Wfey\-f7 , 'J^M 

[01 1 A ] »^^m^^^)^«&^To- 
7Wt3fe(t^^fe^<7)^fe^ o ^-y^^-r 0 
^^ayii. ^fe#:^#:^%fei-^7 4 D-7 , ^M^ 

ft* 

[01 IB] «3tWM««aj«fea6(^)AMW*7-n- 
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7iss>&. mi lAx^titzmm^co^mmcow 
[Hi id] mmm%nfccotz&coMm.myv- 

7M^zh\i&m&ifc<V%&^?-y$:fjkt<, H^-fe 
^tsztlzX^X. Mil coM^Tf.'to ^UzXo 
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